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AMENDMENT  NO.  1  SEPTEMBER  1986 

TO 

IS :  2713  (  Parts  1  TO  3  )  - 1980  SPECIFICATION  FOR 

TUBULAR  STEEL  POLES  FOR 

OVERHEAD  POWER  LINES 

PART  1     GENERAL  REQUIREMENTS 

(  Second  Revision  ) 

(  Page  4,  clause  5  )  —  Substitute  the    following    for  the  existing 
clause: 

"5.  MANUFACTURE 

5.1  Tubes  for  manufacturing  poles  shall  conform  to  Grade  YSt  240  or 
YSt3IO  of  18:1161-1979  ^Specification  for  steel  tubes  for  structural 
purposes  (  third  revision  )\  as  appropriate.  Manual  metal  arc  welding 
process  may  also  be  used  to  make  tubes  provided  tubes  so  manufactured 
shall  meet  all  the  requirements  of  IS  :  1161-1979.  Cold  bend  test  need 
not  be  carried  out  for  tubes  manufactured  by  manual  metal  arc  welding. 

5.1.1  For  chemical  test  each  coil  of  sheet/slrip  used  for  manufacturing 
tubes  shall  be  tested  for  phosphorus  and  sulphur. 

5.1.2  For  mechanical  tests  tubes  shall  be  sampled  in  accordance  with 
18:4711-1974  'Methods  of  sampling  of  steel  pipes,  tubes  and  fittings 
(y?r5/ revi5/c?/i )' depending  on  the  number  of  tubes  in  the  lot  to  be 
inspected.'* 

(  Page  5,  clause  8.4)  —  Substitute  the  following  for  existing   clause: 

*8.4  The  mean  weight  for  bulk  supplies  shall  be  within  92*5  percent 
of  its  calculated  value.  The  weight  of  any  single  pole  shall  not  fall 
below  the  nominal  weights  as  given  in  Part  2  and  Part  3  of  the  standard 
by  more  than  10  percent.' 

(  Page  5,  clause  10.1  )  —  Delete  *(a)  Tensile  test  ..  .  and  phosphorus' 
and  renumber  (b),  (c)  and  (d)  as  (a),  (b)  and  (c). 
(  Page  5,  clause  10.1.1  )  —  Delete. 
(  Page  5,  clause  10,1.2  )  —  Renumber  it  as  10.1.1. 

iPage  6  clauses  10.1.3,  10.1.4  and  10.1.5  )  —  Renumber  these  as 
,  10.1.3  and  10.1.4  respectively. 

(  Page  6,  clause  10.2 )  —  Substitute  the  following  for  the  existing 
formula: 

-  (/•  ~  /i  -  A  y}  +  ^i(  u  -  /,  yj. 


(  Page  6,  clause  13.1  )  —  Del 
third  line. 

1 


ete    the  word  'throughout*  from   the 


(  Page  8,  Tabular  matter  of  Fig.  4,  column  heading  D  )—  Bracketed 
wording  *(  Outside  Dia  of  Bottom  Plate  )'  may  be  read  under  'A\ 

(  Page  8,  clause  A-1.1  )  —  Substitute  the  letter  symbol  'P\  for  >' 
and  read  as  under: 

*'P  Wind  pressure  on  flat  surfaces  in  N/m^,  to  be  calculated  in 
accordance  with  the  provisions  of  IS  :  875-1964  *Code  of 
practice  for  structural  safety  of  buildings:  Loading  Standaids 
(  revised)  (  With  Amendment  No.  1  )'/* 

[  Page  9,  clause  A-3.1,  ( line  7  )  ]  —  Delete  Vf    from     the   formula 
*  2   pnsdh     ^, 
3      100 

[  Page  9,  clause  A-3.2  ( lines  4,  7  and  9  )  ]  —  Substitute  >'  for  'P'  in 
the  formulae. 

(  Page  9,  foot-note  )  —  Substitute  the  following  for  the  existing 
value: 

M  Newton  (N)=  0*102  kgf. 
1  kgf-  981  N.' 
(  Page  9,  clause  A.4.1.1,  line  10  )  —  Substitute  *2  ISOV^r  '2  220\ 
(  Page  9,  clause  A-4.1.1,  line  11  )—  Substitute  ^TT  for  'T3\ 

(  Page  9,  clause  A-4.1.1,  line  29  )  —  Substitute  *540  TP  28'/^''  *540 
TP  38'. 

PART  2     SPECIAL  REQUIREMENTS  FOR  POLES  MADE 
FROM  STEEL  OF  TENSILE  STRENGTH  410  MPa 

(  Second  Revision  ) 

(  Pages  11  re?  13,  Table  1,  co/9  )  —  Substitute  'Nominal  Weight  of 
PoleV<^^  *Approx  Weight  of  Pole'. 

(  Pages  14/0  16,  Table  2,  col  \2  )  —  Substitute  'Nominal  Weight  of 
Pole*>''  'Approx  Weight  of  Pole'. 

(  Page  22,  Table  4.  col  12,  first  three  items  )  —  Substitute  *732'6', 
*784-5'  and  '864*7 V^r  7  732'6\  '1  754'5'  and  *8  864  T  respectively. 

PART  3    SPECIAL  REQUIREMENTS  FOR  POLES  MADE 
FROM  STEEL  OF  TENSILE  STRENGTH  540  MPa 

(  Second  Revision  ) 

(  Pages  15  to  27,  Table  1,  fo/  9  )  —  Substitute  *  Nominal  Weight  of 
Pole*  V  'Approx  Weight  of  Pole'. 

{Page  26,  Table  1,  col  11,  against  designation  540  TP  26 ) — 
Substitute  *2  180'^r*2  810\ 

(  Pages  28  to  30,  Table  2.  col  12  )  —  Substitute  'Nominal  Weight  of 
?oW  for  *Approx  Weight  of  Pole'. 

(  SMDC  6  ) 


Pflfit«d  at  SImco  Printing  Press.  Dslhl.  Inoia 
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Indian  Standard 


SPECIFICATION  FOR 

TUBULAR  STEEL  POLES  FOR 

OVERHEAD  POWER  LINES 

(Second  Revision) 

0.    FOREWORD 


0.1  This  Indian  Standard  (Second  Revision)  was 
adopted  by  the  Indian  Standards  Institution  on 
30  September  1980,  after  the  draft  finalized  by 
the  Structural  Sections  Sectional  Committee  had 
been  approved  by  the  Structural  and  Metals 
Division  Council. 

0.2  This  standard  was  first  published  in  1964  and 
was  revised  in  1969.  In  this  second  revision 
besides  incorporating  the  Amendments  No.  1  and 
2,  the  following  modifications  have  been  effected: 

a)  The  standiird  had  earlier  covered  poles  made 
of  high  strength  steel  only  (tensile  strength 
540  MPa  or  55  kgf/mm^).  In  this  revision 
poles  made  of  mild  steel  (tensile  strength 
410  MPa  or  42  kgf/mm^)  have  also  been 
introduced. 

b)  The  range  of  pole  sizes  has  been  enlarged. 


c)  The  strength  of  poles  has  been  based  on 
the  minimum  values  of  ultimate  tensile 
strength  of  steel. 

d)  Reference  has  been  made  to  IS  :  1161-1979* 
for  tubes  used  to  make  poles.  Use  of 
manual  metal  arc  welding  process  has  also 
been  permitted  for  making  tubes. 

e)  SI  units  of  measurement  have  been  used, 

0.3  This   standard   has   been   prepared   in    three 
parts  as  follows  for  convenient  usage: 

Part  I       General  requirements 

Part  II      Special  requirements  for  poles  made 
from  steel  of  tensile  strength  410  MPa 

Part  III    Special  requirements  for  poles  made 
from  steel  of  tensile  strength  540  MPa 


1  MPa  =  0-101  972  kgf/mm*. 


♦Specification   for    steel    tubes     for    structural    purposes 
{thitJ  revision) » 


IS  ;  2713  (Part  I)  - 1980 


Indian  Standard 

SPECIFICATION  FOR 

TUBULAR  STEEL  POLES  FOR 

OVERHEAD  POWER  LINES 

PART  I    GENERAL  REQUIREMENTS 

(Second  Revision) 


1.  SCOPE 

1*1  This  part  covers  the  general  requirements  for 
tubular  stee)  poles  of  circular  cross  section  for 
overhead  power  lines. 

1*2  These  general  requirements  apply  to  tubular 
steel  poles  made  of  steels  of  minimum  tensile 
strength  410  MPa  and  540  MPa  which  are  covered 
in  Part  II  and  III  respectively  of  this  standard. 

2.  TERMINOLOGY 

2.0  For  the  purpose  of  this  standard,  the  following 
definitions  shall  apply. 

2.1  Breaking  Load  —  The  theoretical  load  which 
would  produce  at  ground  level  a  stress  equal  to  the 
tensile  strength  in  the  material.  This  is  only  of 
theoretical  interest.  In  reality,  the  elastic  limit 
of  the  material  would  be  exceeded  ^nd  consi- 
derable deformation  would  occur  before  this 
theoretical  load  could  be  applied. 

2.2  Load  for  Permanent  Set  —  The  maximum 
load  which  may  be  applied  without  producing  at 
the  gripping  and  a  permanent  set  higher  than 
specified.  The  permanent  set  measured  at  the 
point  of  application  of  this  load  shall  not  exceed 
13  mm. 

2.3  Load    for    Temporary    Deflection  —  The 

maximum  load  which  may  be  applied  without 
producing  at  the  point  of  application  of  this  load 
a  temporary  deflection  exceeding  157-5  mm. 

2.4  Crippling  Load  —  The  load  which  is  just 
sufficient  to  cause  crippling  of  the  pole. 

2.5  Point  of  Application  of  Load  —  For  the 

purpose  of  definitions  from  2.1  to  2.3,  the  load 
should  be  applied  at  right  angles  to  the  axis  of 
the  pole  at  a  point  30  cm  below  the  top  for  poles 
of  length  up  to  and  including  9  m  and  at  a  point 
60  cm  below  the  top  for  poles  longer  than  9  m. 
The  pole  should  also  be  considered  planted  to 
specified  depth. 

2.6  Lot  —  A  collection  of  poles  of  one  designation 
manufactured  by  the  same  process  under  similar 
conditions  of  production  and  offered  for  inspection 
at  a  time. 

2.7  Lot  Size  —  Number  of  poles  in  a  lot. 


3.  TYPES 

3.1  Tubular  steel  poles  shall  be  of  the  following 

two  types: 

a)  Stepped,  and 

b)  Swaged. 

4.  SUPPLY  OF  MATERIAL 

4.1  The  general  requirements  relating  to  the 
supply  of  the  material  shall  be  laid  down  in 
IS  :  1387-1967*. 

5.  MANUFACTURE 

5.1  The  tubes  for  making  poles  shall  conform  »o 
grade  YSt  240  or  YSt  310  of  IS  :  1161-19791  as 
appropriate,  except  that  manual  metal  arc  welding 
process  may  also  be  used  to  make  the  tubes  and 
the  cold  bend  test  need  not  be  carried  out. 

5.1.1  For  mechanical  trsts  the  tubes  shall  be 
sampled  in  accordance  with  IS:  4711-1974{, 
depending  on  the  number  of  tubes  in  the  lot  to 
be  inspected. 

5.2  Stepped  Poles  —  Stepped  poles  shall  be 
made  from  one  length  of  tube,  seamless  or  welded, 
the  diameter  being  reduced  in  parallel  steps  by 
passing  the  tubes  through  series  of  dies.  Where 
welded  tubes  are  used  they  shall  have  one  longi- 
tudinal weld  seam  only. 

5.3  Swaged  Poles  —  Swaged  poles  shall  be 
made  of  seamless  or  welded  tubes  of  suitable 
lengths  swaged  and  joined  together.  No  circum- 
ferential joints  shall  be  permitted  in  the  individual 
tube  lengths  of  the  poles.  If  welded  tubes  are 
used  they  shall  have  one  longitudinal  weld  scam 
only;  and  the  longitudinal  welds  shall  be  staggered 
at  each  swaged  joint. 

5.3.1  Swaging  may  be  done  by  any  mechanical 
process.  The  upper  edge  of  each  joint  shall  be 
chamfered  off  at  an  angle  of  about  45"*.  The 
upper  edge  need  not  be  chlmifered  if  a  circum- 
fercntial  weld  is  to  be  deposited  in  accordance 
with  53.2. 

♦General  requirements  for  the  supply  of  meuUurgical 
materials  (Jirst  revision). 

tSpccification  for  steel  tubes  for  structural  purposes  {third 
revision), 

^Methods  for  sampling  of  steel  pipes;  tubes  and  fittings 
(first  revision). 


53JZ  Unless  swaging  la  done  by  spedal  process 
such  as  rotary  or  longitudinal  die  swaging  process 
a  circumferential  weld  shall  be  deposited  at  the 
upper  end  of  the  joint  {ses  Fig.  1)  at  a  slope  of 
approxiniately  45**.  This  circumferential  weld 
shall  be  deposited  only  after  the  poles  are  subjected 
to  and  conforms  to  all  the  test  requirements 
specified  in  this  standard. 


rCIRCUMFERENTIAL  WELD 
Jy  OR  J^ 


tTT" 


^/f>7>^^ 
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Fio.  I    Circumferential  Weld  in 
Swaged  Poles 


5.4  Joints  in  Swaged  Poles  —  The  lengths  of 
joints  on  swaged  poles  shall  be  as  follows: 


Oufsidt  Diameter  of 

Length  of. 

Smaller  Tube  in  Joint 

(Ji  or  /,  m 

mm 

mm 

761 

200 

^•9 

230 

114-3 

300 

139-7 

350 

1651 

400 

193-7 

450 

6.  CSIEMICAL  COMPOSITION 

6.1  The  material,  when  analyzed  in  accordance 
with  IS  :  228  (Part  III).1972*  and  IS  :  228  (Part 
IX)-1975t,  shall  not  show  sulphur  and  phosphorus 
contents  of  more  than  0060  percent  each. 

7.  FREEDOM  FROM  DEFECTS 

7.1  Poles  shall  be  well-finished,  clean  and  free 
from  harmful  surface  defects.  Ends  of  the  poles 
shall  be  cut  square.  Poles  shall  be  straight  {sse 
8.5),  smooth  and  cylindrical. 

8.  TOLERANCES 

8.1  Outside  Diameter  —  The  poles  shall  be  as 
nearly  circular  as  possible,  and  their  outside 
diameters  shall  not  vary  from  the  appropriate 
value,  except  at  the  joint  or  step,  by  more  than 
±1«0  percent. 
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8.2  TUckness 

8.2.1  In  the  case  of  welded  tubes,  its  thickness 
shall  not  fall  below  the  thickness  specified  by 
more  than  10  percent. 

8.2.2  In  the  case  of  seamless  tubes,  the  following 
tolerances  on  thickness  shall  apply: 

a)  Where  the  ratio  of  the  thickness  to  the 
outside  diameter  is  more  than  3  percent, 
— 12*5  percent  of  the  specified  thickness; 
and 

b)  Where  the  ratio  of  the  thickness  to  the 
outside  diameter  is  equal  to  or  less  than  3 
percent,  —15  percent  of  the  specified 
thickness. 

BJ3  Length  —  The  tolerance  on  the  length  shall 

be  as  follows: 

On  the  length  of  any  section  ±40  mm 

On  the  overall  length  of  pole        ±25  mm 

8.4  Weight  —  The  mean  weight  for  bulk  supplies 
shall  be  not  more  than  5  percent  below  the 
calculated  value.  The  weight  of  any  single  pole 
shaU  not  fall  below  the  calculated  weight  by  more 
than  7-5  percent. 

8.5  Straightness  —  The  finished  pole  shall  not 
be  out  of  straightness  by  more  than  1/600  of  its 
length. 

9.  SELECTION  OF  POLES 

9.1  In  order  to  assist  the  selection  of  poles,  a 
typical  worked  out  example  b  given  in  Appendix  A. 

10.  TESTS  FOR  POLES 

10.1  The  following  tests  shall  be  conducted  on 
finished  poles: 

a)  Tensile  test  and  chemical  analysis  for  sulphur 
and  phosphorus, 

b)  Deflection  test, 

c)  Permanent  set  test,  and 

d)  Drop  test. 

10.1.1  Number  of  poles  selected  for  conducting 
tensile  test  and  chemical  analysis  for  sulphur  and 
phosphorus  shall  be  as  g^vcn  below: 


Lot  Size 
Up  to     500 
501   „  I  000 
1001   ,,2  000 

2  001   ,,3  000 

3  001  and  above 


No.  of  Poles 
I 
2 
3 
4 
5 


10.1.2  Number  of  poles  selected  for  conducting 
the  deflection,  permanent  set  and  drop  tests  specifi- 
ed in  10.1  shall  be  as  follows: 


♦Methods  of  chemical  analysis  of  steel:  Part  III  Deter- 
mlxiation    of  photphorui   by    alkalimetric   method    {stamd 

^'fM^iiodi  of  chemical  analysis  of  steel:  Part  IX  Determina* 
tion  of  sulphur  in  plain  carbon  steels  by  evolution  method 
(stcondrwism). 


Lot  Size 
Up  to    500 
501  „  I  000 

1  001  „  2  000 

2  001  ,,3  000 

3  001  and  above 


No.  of  Poles 

5 

8 
13 
18 
20 


IS  t  2713  (Part  I)  -  1980 


The  deflection,  permanent  set  and  drop  test  shall 
be  conducted  in  succession  on  each  of  the  poles 
selected. 

10.1.3  Deflection  Test  —  Each  pole  shall  be 
rigidly  supported  for  a  distance  from  the  butt  end 
equal  to  the  depth  to  which  it  is  to  be  planted  in 
the  ground.  It  shall  then  be  loaded,  as  a  canti- 
lever, and  the  appropriate  deflection  load  {see 
Tables  1  to  4  of  Part  II,  and  1  and  2  of  Part  III) 
applied,  at  right  angles  to  the  axis  of  the  pole 
30  cm  from  the  top  for  poles  up  to  9  m  long 
(overall),  and  60  cm  from  the  top  for  poles  over  9  m 
(overall).  For  convenience  in  testing,  the  pole  may 
be  fixed  horizontally  and  the  load  applied  verti- 
cally. The  temporary  deflection  due  to  the  applied 
load  at  the  point  of  application  of  load  shall  not 
exceed  157*5  mm. 

10.1.4  Permanent  Set  Test  —  This  test  shall  be 
carried  out  immediately  after  the  deflection  test. 
After  application  of  proper  load  specified  in 
Tables  1  to  4  of  Part  II,  and  1  and  2  of  Part  III  the 
permanent  set  measured  from  the  zero  position 
after  the  release  of  the  appropriate  applied  load, 
at  the  point  of  application  of  the  load,  shall  not 
exceed  13  mm. 

10.1.5  Drop  Test —  This  test  shall  be  made  in 
the  case  of  swaged  poles.  The  pole  shall  be  drop- 
ed  vertically  with  butt  end  (bottom  end)  down- 
wards, three  times  in  succession  from  a  height  of 
2  m,  onto  a  liardwood  block  150  mm  thick  laid 
orl  a  concrete  foundation.  The  pole  shall  not 
show  any  signs  of  telescoping  or  loosening  of 
joints. 

10.2  When  the  pole  is  tested  horizontally  and  the 
load  applied  vertically,  suitable  allowance  may  be 
made  to  take  account  of  the  overhanging  weight 
of  the  pole.  The  weight  adjustment  shall  be 
calculated  by  the  following  formula: 

^  [  'i  { //*  -  (/3  -  ii  -^j)M  +  ^z  { (4  -  ur 
'-(u-u-Jiyi  +  ^zik-iz)'] 

where 

1^1)  W^2»  ^z  2ire  the  weights  per  metre  of  top, 
middle  and  lengths  of  tubes  respectively.  The 
other  symbols  are  as  shown  in  Fig.  2.  /j,  /2,  /s, 
//,  Ji  and  J2  shall  be  expressed  in  metres. 

11.  RETESTS 

11.1  Should  any  of  the  poles  first  selected  fail  to 
pass  any  of  the  tests  specified  in  10.1,  44  of  Part  II 
and  4.1  of  Part  III  two  further  poles  shall  be 
selected  for  testing  from  the  same  lot  in  respect 
of  each  failure.  Should  both  these  additional 
poles  fail,  the  test  material  represented  by  the 
test  samples  shall  be  deemed  as  not  complying 
with  the  standard. 

12.  WORKMANSHIP 

12.1  When  the  tubes  are  made  by  manual  metal- 
arc  welding,  the  welders  employed  shall  be  quali- 
fied. 
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Note  — -  In  the  case  of  stepped  poles: 

/,  =  0 

Fio.  2    Tubular  Steel  Poles 


12.2  The  welded  joints  shall  be  of  good  quality, 
free  from  scale,  surface  defects,  cracks,  etc. 

13.  PROTECTION  AGAINST  CORROSION 

13.1  Unless  otherwise  specified,  the  poles  shall  be 
coated  with  black  bituminous  paint  conforming 
to  IS  :  158-1968*  throughout,  iittcrnally  and  ex- 
ternally, up  to  the  level  which  goes  inside  the  earth. 
The  remaining  pcwrtion  of  the  exterior  shall  be 
painted  with  one  coat  of  red  oxide  primer  as 
specified  in  IS  :  2074-19791. 

13.2  Alternatively,  tubular  poles  (over  the  entire 
length  or  only  certain  sections)  may  be  galvanized, 
subject  to  agreement  between  the  supplier  and  the 
purchaser. 

14.  EARTHING  ARRANGEMENTS 

14.1  If  earthing  arrangements  are  re(]^uired  by  the 
purchaser,  a  through  hole  of  14  mm  diameter  shall 
be  provided  in  each  pole  at  a  height  of  300  nttn 
above  the  planting  depth. 


^Specification  for  ready  mixed  paint,  brushing,  bituminous, 
black,  lead-free,  acid,  alkali,  water  and  heat  r^iiting  for 
general  purposes  (second  revision), 

tSp^qification  for  ready  mixed  paint,  red  oxide-^zinc  chrome, 
priming  {/irst  revision ). 
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15.  FINIALS  AND  BASE  PLATES 

15.1  It  is  recommended  that  finials,  base  plates 
and  taper  plugs  shall  be  according  to  the  details 
given  in  Fig.  3  and  4. 

16.  MARKING 

16.1  Unless  otherwise  specified  the  poles  shall  be 
marked  with  designation,  manufacturer's  identifica- 
tion and  the  year  of  manufacture. 

16.2  The  poles  may  also  be  marked  with  the 
I  SI  Certification  Mark. 


Note  —  The  use  of  the  ISI  Certification  Mark  is  governed 
by  the  provisions  of  the  Indian  Sundards  Institution 
(Certification  Marks)  Act  and  the  Rules  and  Regulations 
made  thereunder.  The  ISI  Mark  on  products  covered 
by  an  Indian  Standard  conveys  the  assurance  that  they 
have  been  produced  to  comply  with  the  requirements  of 
that  standard  under  a  well-defined  system  of  inspection, 
testing  and  quality  control  which  is  devised  and  supervised 
by  IS!  and  operated  by  the  producer.  ISI  marked  products 
are  also  continuously  checked  by  ISI  for  conformity  to 
that  standard  as  a  further  safeguard.  Details  of  conditions 
under  which  a  licence  for  the  use  of  the  ISI  Certification 
Mark  may  be  minted  to  manufacturers  or  processors, 
may  be  ootained  from  the  Indian  Standards  Institution. 


23  mm  0  HOLE  FOR 
INSERTING  THE  TAPER 
PLUG 


3  EQUALLY  SPACED 
10  mm  SET  SCREWS 
WITH  STANDARD  THREADS 
CONFORMING  TO 
fSU218(P-I) 


-23  «^ 

CAST   IRON   OR 
MILD  STEEL 
TAPER  PLUG 


Details  ofFinials 


E 


(Outside  Dia 
of  Top  Pole) 

761  62 

88-9  75 

114-3  100 

139-7  125 

193-7  180 


SECTION  A  A 


Note  1  —  Holes  in  the  pole  arc  not  tapped. 

Note  2  —  Holes  in  the  finial  to  be  tapped  to  suit  screws. 


All  dimeavions  in  millimetres. 
Fio.  3    Finial 
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SECTION  XX 


3  EQUALiy  SPACED  BOLTS 
SOmm  LONG  16  mm  0 
THREADED  38  mm,  BOLT 
HOLES  17mm  0 


All  dimensions  in  millimetres. 
Fio.  4    Cast  Iron  Base  Plate 


DiUtils  tifBM 
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D 

C 

B 

A 

(Outside  Dia 
of  Bottom 

Plate) 

114-3 

15 

45 

290 

139-7 

15 

45 

340 

152-4 

15 

45 

350 

1651 

20 

45 

400 

193-7 

20 

45 

460 

219-1 

20 

45 

500 

244-5 

20 

45 

550 

APPENDIX    A 

{Clause  9.1) 
SELECTION  OF  POLES 


A-0.  GENERAL 

A-0.1  The  example  given  in  this  appendix  is 
intended  to  illustrate  the  selection  of  a  pole  for  a 
particular  situation. 

A-L  SYMBOLS 

A-1.1  Letter  symbols  used  in  this  appendix 
{see  Figures  in  Tables  3  and  4  of  Part  II)  arc 
given  below: 

A- A  =  Line  of  application  of  resultant  of 
wind  loads  on  wires  and  pole 
H  =  Overall  height  above  ground  in 
metres 

Distance  in  metres  from  A-A  to 
bottom  of  each  section  (in  case  of 
bottom  section,  it  is  up  to  GL 
only) 
/)i,  jDt,  Z),  =  Outside  diameter  of  top,  middJc 
and  bottom  sections  of  pole  in 
centimetres 
p  =  Wind  pressure  on  flat  surface  in 

newtons  per  square  metre 
h  =■  Height   of  conductors   on   cross 
<xTvr\  from  GL  in  metres 


k,  u,  I, 


n    := 

d  « 

s  = 
Pi  = 
Pt  - 


GL 
BM 


Number  of  conductors 
Diameter  of  conductors  in  centi- 
metres 

Sum  of  half  the  spans  on  each 
side  of  pole  in  metres 
Equivalent  wind  load   on  pole, 
calculated  as  acting  at  A»A 
Equivalent  wind  load  on  conduc- 
tors calculated  as  acting  at  A^A 
Total   wind   load   as   acting   at 
A-A^Px  +/*!  in  newtons 
Ground  level 
Bending  moment 


Note  —  When  the  overall  length,  the  depth  to  which 
the  pole  is  to  be  planted,  the  number  and  disposition  of 
the  wires,  the  wind  pressure  and  factor  of  safety  to  be 
allowed  for,  have  been  decided;  the  dimensions  of  the  pole 
suitable  for  the  given  working  conditions  for  tangent  6r 
straight  line  locations  may  be  readily  calculated. 

Ap2.  SUBSOUPTS 

A-2.1  Letters  with  subscript  1,  2  or  3  refer  res- 
pectively  to  the  top,  middle  and  bottom  sections  of 
the  pole. 


8 
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Ap3.  wind  load 

A-3.1  First  the  load  on  the  wires  is  calculated  by 
multiplying  the  wind  pi^ssure  by  the  diameter  of 
each  wire,  by  the  length  of  the  span  and  the  result 
by  2/3  to  allow  for  circular  section.  Then  the 
equivalent  load  acting  at  A-A  can  be  calculated 
as  follows: 

conductors   ==  I  jTSfr   N, 


of  conductors  above  GL  being  70  m.  Wind  pressure 
is  1  000  Pa  (approximately  100  kgf/m«). 

A-4.1.1  Calculation 

Wind  pressure  =  1  000  Pa  (100  kgf/m«) 

Wind  load  on  wires  =   (l  000  X  3  X~^  X 80 


Wind    load    on 


100 


acting  at  h  metres  from  GL 
BM  due  to  wind  load  at  GL  =  f  ^^^  N.m 


Equivalent  load  acting  at  A-A  =  | 
Thc„r.re.f.      =^N 


pnsdh 
100/3 


N 


A-3.2  The  wind  load  on  pole  is  next  calculated 
and  expressed  as  the  equivalent  load  acting  at  the 
same  point  as  the  load  imposed  by  wires. 

PD 

Wind  load  on  pole  ==  £±1[  //-  (/,  ~  /,)  ]  |, 

acting  at  a  distance  of  // ^-^ — 


+ 


100 


100 


from  GL 
(/j  —  Ix)  I,  acting  at  a   distance  of 


[  (/a 


1%)   + 


/»-/, 


.]. 


om  GL 


('3  ~  '1)  f  >  acting  at  a  distai.ce   of 


from  GL 


BM  due   to  wind   on   pole  at   GL  = 


(  /3  -    l/l    -  i/»  )     +  A  (^3 

say  WM 


U) 


k-k 


¥ 


WM 


■% 


(l000xlX^^80x|) 


=  1  140+240=1  380N(138kgf)  at  7mfromC£. 

For  a  mean  height  of  7  m  of  the  conductors, 
a  9  m  pole  is  suitable. 

For  540  TP  26  {see  Table  I  of  Partlll),  we  have 
step  lengths  as  4-8x2  1x21  m,  the  diameter  of 
steps  as  114  3x889x761  mm  and  a  crippling 
load  of  2  220  N.  This  pole  has  planting  depth  of 
1  -5  m  and  A-A  is  0-3  m  from  top  or  7-3  m  from  GL. 

Therefore,  wind  load  on  wires  calculated   as 
above  and  when    transferred    to  be    acting    at 
1  380  y  7 
A^A^  P^  =  '-iy~ii  ==  I  340  N  (134  kgQ. 

Note  —  The  cross  arm  is  assumed  at  75  cm  from  top 
and  height  of  conductors  above  cross  arm  as  25  cm. 

Load  due  to  wind  on  pole  after  transferring  it  to 
act  at  A'A 

{7.5- Zl^ldZ|z±«)}  +88.9(3.9-18) 

(7.2-1^-^)+ ili^i^a-s:^] 

=230  N  (22-8  kgf). 

Total  load  P=230  +  l  340=1  570  N  (156-8  kgf). 

Assuming  a  factor  of  safety  of  20  based  on  cripp- 
ling load  according  to  Indian  Electricity  Rules, 
1956,  the  working  load  of  pole  selected  should 


Equivalent  load  acting  at  A-A  =  Pj  = 
So,  total  load  P  =  (P^  +  P^)  N 

A-3.3  The  selection  of  poles  shall  be  made  from 
Tables  1  and  2  of  Part  II  and  part  III  for  high 
strength  poles  and  from  Tables  3  and  4  of  Part  II 
for  mild  steel  poles. 

A-3.4  It  is  not  possible  to  calculate  the  pole  dimen- 
sions directly  because  they  depend  on  the  total 
wind  load,  which  includes  both  the  wind  load  on 
the  wires  and  that  on  the  pole  itself,  while  the  wind 
load  on  poles  obviously  depends  upon  process  of 
trial  and  error. 

^A.  EXAMPLE 

A-4.1  Required  to  select  a  suitable  pole  to  carry 
three-phase  conductors  of  diameter  7- 10  mm  and 
one  neutral  conductor  of  diameter  4  50  mm  on 
one  cross  arm  in  spans  of  80  m,  the  mean  height 

1  Newton  (N)  «  0-665  kgf. 
Ikgf.  10197  2N. 


not  exceed 


2  2200 
20 


=  1  HON. 


Therefore,  this  pole  is  not  suitable. 

Taking  the  next  pole,  540  TP  38,  we  have  the 
diameter  of  steps  as  139-7  X  114-3  X 88-9  mm  and 
crippling  load  as  3  320  N  (339  kgf)  the  rest  of  the 
data  remaining  the  same. 

Wind  load  on  wires  transferred  to  be  acting  at 
i4-i4  remained  the  same,  namely,  I  340  N.  Load  due 
to  wind  on  pole  after  transferring  it  to  act  at  A-A 
1000 


=P,= 


7-5 


{ 


^  [  8-89  {  7.5 -(7-2-1-8)} 


150  X 
7-5-(7-2-l-8) 


+ 


+  ll-43(3-9-l-8) 
13-97(7-2-3-9)'' 


^ 


SOON 


Total  load  P-300+1  340=1  640  N. 
Assuming  a  factor  of  safety  of  2-0  based  on  cripp- 
ling load  as  above,  the  working  load  of  pole  selected 

should  not  exceed  — ^ —  =  1  660  N. 

Hence  this  pole  is  suitable. 
Similarly  it  will  be  found  that  540  SP  28  will  be 
suitable. 
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PART  II 


Indian  Standard 

SPEaFICATION  FOR 

TUBULAR  STEEL  POLES  FOR 

OVERHEAD  POWER  LINES 

SPECIAL  REQUIREMENTS  FOR  POLES  MADE  FROM  STEEL 
OF  TENSILE  STRENGTH  410  MPa 


(Second  Revision) 


1.  SCOPE 

1.1  This  part  covers  the  requirements  for  tubular 
steel  poles  of  circular  cross  section  made  from  steel 
of  minimum  tensile  strength  410  MPa  for  overhead 
power  lines.  The  general  requirements  are  co; 
vered  in   Part  I. 

2.  DESIGNATION 

2.1  Tubular  steel  stepped  and  swaged  poles 
conforming  to  this  standard  (Part  II)  snail  be  de- 
signated as  410  TP  and  410  SP  respectively, 
followed  by  serial  number  as  shown  in  col  1  of 
Tables  1  and  2. 


Example:  410  SP  15- 
1980. 
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3.  TUBES  FOR  THE  MANUFACTURE  OF 
POLES 

3.1  The  tubes  for  making  poles  shall  conform  to 
grade  YSt  240  of  IS  :  1161-1979*  except  that: 

a)  manual  metal  arc  welding  process  may  also 
be  used  to  manufacture  tubes,  and 

b)  cold    bend    test    need    not    be    conducted. 

1  MPa  »  010  1972  ksf/mm^ 

♦Specification  for  steel  tilibes  for  structural  purposes  {Uiird 
revision) . 


3.1.1  For  material  test  the  tubes  shall  be  sampled 
as  per  IS:  4711-1974*  depending  on  the  number 
of  tubes  in  the  lot  to  be  inspected. 

4.  PHYSICAL  REQUIREMENTS  OF  THE 
FINISHED  POLES 

4.1  The  steel  sample  obtained  from  the  finished 
pole  when  tested  in  accordance  with  IS  :  1894- 
1972t  shall  show  a  minimum  tensile  strength  of 
410  MPa  (42-0  kgf/mm^)  and  a  minimum  percen- 
tage elongation  specified  in  10. 1 J  and  lO.l.U  of 
IS  :  1161.1979J. 

5.  DIMENSIONS  AND  STRUCTURAL 
PROPERTIES 

5.1  The  dimensions  of  poles  shall  be  as  given  in 
Table  I  for  stepped  poles  and  Table  2  for  swaged 
poles.  Useful  properties  of  these  poles  calculated 
on  the  basis  of  dimensions  are  also  given  in  Tables 
1  and  2. 

5.2  A  few  structural  properties  which  are  useful 
in  designing  the  poles  are  given  in  Tables  3  and  4. 


^Methods  for  sampling   of  steel  pipes,  tubes  and  fittings 
(Jirsi  revision), 

t Method  for  tensile  testing  of  steel  tubes  (Jirst  revision). 
t Specification    for    steel    tubes    for  structural  purposes 

(third  revision). 


10 


IS:  2713  (Part  H).  1910 


TABLE  1  8TEPPED  POLES  MADE  FROM  8TEBL  OF  ULTIMATE  TENSILE  STRENGTH  tiO  MPi  (42  kif/mm-) 


DbUnNA-    OvLR-   Plan  I . 
hon       .\ll      ino 
Unuhi  Dlpiii 


(I) 

410  riM 
410  rp.2 
410  rp.3 


(2)  (3) 

(ra)  (m) 

7'00  I'Zj 

700  I'2J 

7'00  1'25 


410  TP4      7'jO      1'25 
4I0TP.5      7'jO     1-25 


ilOTP-ii 
410TP.7 
HO  m 


VJi  lib 
7-50  1'25 
7'50      l'2J 


4I0TP.9  7-50  1'25 

110  IT-Hi  m  I'.VJ 

Horp.ji  m  i'j<j 

410  TM2  B'OO  1-50 

HO  I'M }  m  I'jO 

4iO'l'P.U  M  1'jO 

HO  TWO  800  1'50 

410TP.1()  D'JO  I'JO 

410TP.I7  8-50  1-50 

410TP.1B  8-50  1'50 

410  TM9  8'50  1'50 

410TP.'20  r^  1-50 

410TP.21  830  1«jO 

410TP.22  8*50  1«50 

410TP.23  B-jO  1'jO 

410TP.21  aJO  I-JO 

410TP.23  90(1  I'50 

llO'lT.'ii,  900  i'")0 

110 I'm:  y-00  i>j 

410TF.28  9-00  1*50 


LUAU 

Appueu 

FROM 

Top  AT  A 

DvrANCb 

s 

0*30 
0-30 
0'30 

0*30 
0*30 
0*30 
0*30 
0*30 
0*30 

030 
0*30 
0-30 
0-30 
0*30 
0*30 

030 
0-30 

0*30 
0*30 
030 
030 
0*30 

a30 

0-30 
0'30 
0*30 


Huuui    Wall         Stlps 
.\bov£    Thick-      A|XA|XA| 

OhOUND      NESS 


// 

(3) 
(m) 


G'jO 
O'JO 
6'50 

O'JO 

6'50 


7'00 
7'00 
7'00 
7'00 
7'00 
7'00 
7-00 


OUTttOE  DlAlUiTER     APFROX     ArKAUNO      CrIPPUNU  WoRKINU  LoAU  LOADfOK 

Of  Steps        Weight     Load        Load     , ^. -^  Permanlm 

OfPoiE  Crippling     Breaking     Set  not 

\M        Load  ExcELDiKc 
2           2'5         13  mm 


mm 


(7) 


(8) 
(mm) 


(9) 
k 


(11) 
N(kgf) 


,.«\, 


(kg)       N(kgf)  N(kgf)        N(kgf)  N(kgf)  N(kgf) 

W5      H)  3'00.a-70xl'70  llf3,(  88'9\' 76-1  60  2570(262)  1820(186)  912(93)1030(103)  1240(127) 

3'73      4-50  3-60xl'70xl'70  1 14-3 x  88-9 x  76-1  79  3100(316)  2200(224)  1100(112)  1240(126)  1310(131) 

W3      5'40  3'60xl'70xl'70  114-3x  88'9x  76'1  87  3630(370)  2580(263)  1280(131)  1450(148)  1770(180) 

6-23      3*65  4'O0xl'75xl'73  1143X  88'9x  76-1  65  2333(240)1670(170)  834(85)  940(96)  1130(117) 

6-23      4'30  4'00xl-75xl'75  I14'3x  889x  76-1  79  2830(289)  2010(205)  1010(103)  1140(116)  1370(140) 

6-25      3«40  4'00xl'75xl'73  1 113 x  88*9 x  76-1  94  3320(339)  2360(241)  1180(120)  1330(136)  1620(165) 

6'25      1-50  400xl'73xl'73  139«7xll4*3x  88'9  97  4330(442)  3080(314)  1510(157)  1740(177)  2120(215) 

G'25       1-83  4-00xl«73<l'73  I39'7xll4'3x  88'9  103  4630(472)  3280(335)  1650(168)  1850(189)  2230(229) 

6'25      3'40  4'00xl'73xl'73  l39-7xll4'3x  88«9  116  5100(3'20)  3620(369)  1810(183)  20-10(208)  2480(233) 

3-6)  l-K)  m  m  IU'3    im    m  69  22HO(230l  1600(163.  mi82i  !)02i92  llUUdIi' 


i-30  l-K)  m  m  1U3.  DB-l)  7o-l  88 

5'40  4«40xl-80xl-80  1 14-3 x  88-9)' 76' 1  101 

fju  M')  MW  I'D'j  i'j^)7  \m  m  101 

•^83  ilOAl'liOAMJO  b9'7AlM'3.  08'9  113 


27301278^  I930il97)  970(99j  lOyOilll;  13iOil33. 

3190(325)  2260(231)  1130(115)  1270(130)  1550(158) 

\\^i\t\  2WO!301j  IH)Oi|jl.  hi/U'lJOi  2020  201. 

4^40(433)  31601322)  1380(161)  l^aOiliilj  2160(220^ 


3-40    l-40xl'80xl'80  139*7 J  14«3,(  88-9     123     4890(499)  3470(354)   1740(177)   1960(200)  2380(243) 
3-63    4'30;2'00<2-00  1 113 x  08-9 x  76-1      73     2090(213)  1480(151)     745(76)      834(85)    1020(104) 


4-50  4'50x2'00x2-00  114'3x  88'9x  76-1  89  2520(257)  1780(182)  892(91)  1010(103)  1230(125) 

5-40  130 :2'00x2«00  11^3.  88-9 x  76*1  106  2950(301)  2100(214)  1050(107)  1180(120)  1430(146) 

f50  4'50x2'00\'2'00  139-7x  1 14-3 X  88-9  110  3840(392)  2730(278)  1560(1$9)  1540(157)  1870(191) 

4*85  4-3O\2'0Ox2'0O  139'7xllf3x  88*9  119  4110(419)  2920(298)  1460(149)  1650(158)  2000(204) 

3-40  4'30/2-00 .2-00  1397  114'3x  88-9  132  4530(462)  3220(328)  1610(164)  1810(183)  2210(223) 

4.50  4-30x2-OOx2'00  165-1  x  139-7 xll4'3  134  5450(556)  3870(395)  1940(197)  2180(222)  2350(240) 

7'00      4*85  I30x2'00x2'00  163'1  139'7xll4'3  145  5840(596)  4150(423)  2080(212)  2330(238)  2840(290) 

7-00      3*40  4.30J'00x2'00  165-1  v  139-7 xl  14*3  160  6450(658)  4580(467)  2290(234)  2580(263)  3140(320) 

7'30      3-63  4-80 .2-10  2-10  114-3 .  88-9a  76-1  78  1940(198)1380(141)  686(70)  775(79)      941(96) 

-•30       \''*)  m  2- HI  2'1')  11  rj    81^9    76-1  9f  23iO'239j  lb70(170)  834(85)  9Hi9bi  llKldbi 

;-jO     .10  \ix»  2iu  2iu  ihj  im  'm  lu  i;jo2yO'  lyjuiyn,  '.i7ii9!''  iiuuH2;  i.'^i^ 

7*50      fjO  4-80x2-10x2-lU  139-7X 1 14*3 X  88*9  117  3580(363)  2540(25!))  1270(130)  1430(146)  1740(17'/j 


LOAU  l-OK 
TEMPORARY 
DWUCTIO.N 

137-5  mm 

(13) 
N(¥) 

743  (7b) 
902(^2) 
1050(107) 


716(73) 

834(85) 

1380(141) 

1470(130) 

1630(163) 

VJOiJl 

745(76) 
1230  I;'. 
1300(13^; 
1440(147) 

412(42) 

49(50) 

579(59) 

951(97) 

1020(104) 

1120(114) 

1660(169) 

1770(181) 

1950(199) 

333(34) 
102/41 1 
\',[  18 
775(79) 


w^aw^ 


lkg-«9*B0663N. 


[Lmtimi} 


lS.'2713(P«r(II)-l$tO 

TABLE  1  STEPPED  P0U8  MADE  FROM  Sim  OP  ULUMATE  TENSILE  SIHENOTO  410  MPa  (42  kif/rnm')  -<  Cmli 

Designa- 
tion 

Over-  Punt. 

ALL        m 
Length  Depth 

L 

Load 
Appued 

FROM 

Top  AT  A 
Distance 

Height 

Above 

Ground 

H 

Wall        Stbpj        Outmoi  Diameter 
Thick-      A,:;*|XAi            or  Steps 

NESS 

AFPRO!^ 

Weioui 
or  Pole 

Brbakino    Crippuno       Working  I^ao       Load  for 

r     Load        Load     , ^ ,  Permanent 

Crippling     Breaking      Set  not 
Load        Load      Exceeding 
2            2-5         13  mm 

Load  FOR 
Temporary 
Deflection 

OF 

157-5  mm 

(1) 

(2) 
(111) 

(3) 

(111) 

(4) 
(in) 

P) 
(ni) 

(6)            (7)                 (8) 
(mill)         (in)               (mm) 

(9) 
(kg) 

(10)          (11)          (12)          (13)          (14) 
N(kgf)       N(kgf)       N(kgl)       N(kgr)       N(kgr) 

(15) 
N(¥) 

'110 'IM 

000 

1-30 

0-30 

7-50 

•I-83    4-80a210x210   139-7x114-3x  W)-9 

120 

3820(390)  2720(277)  2330(238)   1330(136)   1800(190) 

824(84) 

'110 IM 

1)00 

1-30 

0-30 

7-30 

3-40    4-80x2'10x2-10   I39-7a  1 14-3 x  88-9 

140 

4220(430)   2990(303)    1300(153)    1690(172)   2050(209) 

912(93) 

1I0T1'.3I 

0-00 

1-30 

0-30 

7-50 

4-30    4-80x2- 10x2- 10  1G5-Ixl39'7xll4'3 

142 

5070(517)  3600(367)   1800(184)  2030(207)  2460(251) 

1340(137) 

mint 

D'OO 

1-30 

1^30 

7-50 

4-83    4-80x2-10x2-10  IGS-lx  139-7 xll4'3 

154 

5430(554)  3850(393)   1930(197)  2180(222)  2640(269) 

1440(147) 

410TP.33 

y-00 

1-50 

0'30 

7-50 

5-40    4-80x2'10x2'10  165'lx  139-7x114-3 

170 

6000(612)  4270(435)  2130(217)  2400(245)  2510(297) 

1590(162) 

hi 

4I0TP.34 

9-50 

1-80 

0-60 

7-70 

4-30    4-90x2-30x2-30  139'7x  1 14-3 x  88-9 

122 

3630(370)  2.580(263)   1280(131)   1450(148)  '1770(180) 

745  (7G) 

410TP.35 

9'50 

1-80 

0-CO 

7'70 

4-83    4-90x2'30x2-30  139«7x  1 14-3 x  88-9 

133 

3880(396)  2760(281)   1380(141)   1550(158)   1880(192) 

794(81) 

410  THG 

950 

1-80 

0-00 

7-70 

5-40    4-90x2'30x2'30  139'7xlI4-3x  88-9 

147 

4280(436)  3040(310)   1520(155)   171()(174)  2080(212) 

883(90) 

410Tl'.37 

9'50 

1-80 

0-60 

7-70 

4-30    4'90x2'30x2'30  165'lx  139-7 xll4'3 

149 

5150(525)  3600(373)   1820(186)  2060(210)  2500(255) 

1300(133) 

410  TW 

9-50 

1-80 

0-60 

7-70 

4-83    4-90x2-30x2-30  165-1  x  139-7 x  114-3 

IGl 

5510(562)  3910(399)   1960(200)  2210(225)  2680(273) 

1390(142) 

h| 

410TP.39 

9-30 

1-80 

0-60 

7-70 

5-40    4-90x2-30x2'30  165-1x139-7x114-3 

178 

6090(621)  4320(441)  2160(220)  2430(248)  2960(302) 

1540(157) 

4 

410TP.40 

lO-OO 

1-80 

0-60 

8-20 

4-50    5-20x2-40x2-40  139-7xllf3x  88-9 

129 

3390(346)  2410(246)   1210(123)   1350(138)   1650(168) 

618(63)     I 

410TP.41 

lO'OO 

1-80 

O-GO 

820 

4-85    5-20x2-4Ox2-40  139'7x  1 14-3 x  88-9 

140 

3630(370)  2580(263)   1280(131)   1450(148)   177a{!80) 

68G(70) 

410TP.42 

1000 

1-80 

0-60 

8-20 

3-40    5-20x2-40x2-40   139-7x114-3x88-9 

155 

3900(407)  2930(299)   1410(144)   1600(163)   1940(198) 

725(74) 

410TP.43 

10-00 

I'80 

m 

8-20 

4-30    5-20x2-40x2-40   165-1x139-7x114-3 

157 

4800(490)  3410(348)   1710(174)   1920(196)  2330(238) 

1070(109) 

410TP-44 

10-00 

1-80 

0-60 

8-20 

4-85    5-20x2-40x2-4O  165-1x139-7x114-3 

170 

5150(525)   3660(373)   1820(186)  2060(210)  2500(255) 

1130(117) 

h 

4I0TP.43 

10-00 

1-80 

O-GO 

8-20 

5-40    5'20x2'4Ox2-4O   1651  xl39'7x  114-3 

188 

5690(580)  4040(412)   2020(i06)   2280(232)   2770(282) 

1260(128) 

410TP.W 

10-00 

1-80 

O-GO 

8-20 

•1-83    3-20x2-4Ox2'4O  193'7x  165- 1x13^7 

202 

7210(735)  5120(322)  2560(261)  2880(294)  3510(357) 

1890(193/ 

410  rp.47 

10-00 

1-80 

0-60 

8-20 

3-40    3'20x2-40x2'4O  193'7xl65'lx  139-7 

224 

7910(807)   5620(571)  2800(286)   3170(323)   3840.(392) 

2090(213] 

410TP.48 

10-00 

1-80 

0-60 

8-20 

5-90    5-20x2-40x2-40  193-7x  165-1  x  139-7 

244 

8620(879)  6120(624)  3060(312)   3450(352)  4190(427) 

2260(231)       , 

%wii^ 

mm 

410TP.49 

11-00 

1-80 

0-60 

9-20 

4-30    5-60x2-70x2-70  139'7 xl  14-3 x  88-9 

141 

3000(306)  2130(217)   1070(109)   1200(122)   1460(149) 

422(43) 

410TP.50 

ll'OO 
11-00 

1-80 
1-80 

0-60 
0-60 

9-20 
920 

4-85    5-60x2-70x2-70  139-7xll4«3x  88-9 
3-40    3-60x2-70x2-70  I39-7xll4'3x  88-9 

153 
169 

3210(327)  2280(232)   1140(116)   1250(131)   151)0(159) 
3530(360)   2510(256)   1260(128)   1410(144)   1720(175) 

431(46) 

4I0TP.51 

;)00(5Ij 

410TP.:)2 

11-00 

1'80 

0-60 

9-20 

450    3-60x2-70x2-70  165-1  xl39'7x  114-3 

173 

4250(433)  3010(307)   1510(154)   1700(173)  2060(210) 

735(75) 

IIOTP.33 

11-00 

1-80 

0*60 

9-20 

4-83    3-60x2'70x2'70  165-1  xl39'7x  114-3 

187 

4550(464)  3230(329)   1620(165)   1820(186)  2220(226) 

784(80) 

410TP.5t 

ll'03 

I'BO 

0-60 

9-20 

5-40    3-6'Jx2-70x2-70   165'lxl39'7xllf3 

20G 

5030(313)  3570(364)   1780(182)  2010(203)  2410(246) 

863(88) 

410TP.53 

11-00 

1-80 

m 

9-20 

4-85     5-60x2-70x2-70  193'7x  165-1  x  139-7 

222 

6370(650)  4530(462)  2260(231)  2550(260)  3100(816) 

1330(136) 

4I0TP.36 

11*00 

1*80 

m 

^20 

5-40     5'60x2'70x2'70  193'7xl65'lx  139-7 

246 

6990(713)  4960(506)  2480(253)  2800(285)  3400(347) 

1430(140) 

410TP.37 

11-00 

180 

M 

J^20 

5-90     5'60x2-70x2'70  193'7xI65'lx  139-7 

268 

7620(777)  5410(552)  2710(276)  3050(311)  3710(378) 

1550(158) 

((kirn 

IS  I  ms  (Part  n). 1980 


TABLEl  STEPPED  POLES  MADE  flOMlim  OP  llLTIIUIITENglU  81^^ 


Deiiona-    Over*  Plant*    Load  Height  Wall 

TtON          ALL        INO       ApPUED  ABOVE  THlGlt* 

Lenoth  Depth    prom  Ground  nb» 
Top  AT  A 


Dutangb      H 


(1) 

s 

8 

s 

(5) 
(m) 

•fH)TP.58 

I'I'OO 

2-00 

0-60 

10*00 

4iorp.59 

12-00 

2-00 

0-60 

10-00 

410TM)0 

12-00 

2-00 

0-60 

10-00 

410TP.61 

1200 

2-00 

0-60 

10-00 

4I0TP^2 

12-00 

200 

0-60 

10-00 

410TP^3 

1200 

200 

0-60 

10-00 

410  TP^ 

1200 

200 

0-60 

10-00 

410  TP4) 

12-00 

2-00 

0-60 

lO'OO 

410  TP^ 

1200 

2-00 

0-60 

10-00 

410TP^7 

13-00 

2-00 

O'eo 

11-00 

4I0TP.68 

13-00 

2-00 

0-60 

11-00 

410TP.69 

1300 

2-00 

0-60 

11-00 

410TP.70 

1300 

200 

0-60 

11-00 

410TP.71 

1300 

2-00 

0-60 

11-00 

410TP.72 

13-00 

2-00 

0-60 

11-00 

410TP.73 

1450 

2-00 

0-60 

12-50 

410TP.74 

1450 

200 

0-60 

12-50 

410TP.73 

14-50 

2-00 

0*60 

12-50 

410TP.76 

14-50 

2-00 

0*60 

12-50 

410  ^77 

16-00 

2-30 

0-60 

13^70 

410TP.78 

16-00 

2-30 

^60 

13-70 

410TP.79 

16-00 

2-30 

060 

13-70 

410TP.80 

16-00 

2-30 

0-60 

13-70 

Stepi 

OtrnioR  Diameter 
op  Steps 

(ram) 

Approx 
Weight 
ofPou 

& 

Brraxino 
Load 

fi) 

Grippuno 
Load 

nSS) 

Working  Lo.\d 

Load  FOR 

Permanent 

Set  NOT 

EXQEEDINO 

13  mm 

(14) 
N(kgf) 

Load  FOR 
Temporary 

DSFLEOnON 
OF 

157-5  mm 

15) 
N(kgf) 

Crippling     Breaking' 

Load         Load 

2            2-5 

(12)         (13) 
N(kgf)       N(kgf) 

(mm) 

4-50  5-80x3-10x3-10  165-1x139-7x114-3  187 

4-85  5-80x3-10x3-10  165-1x139-7x114-3  202  4160(424) 

5-40  5-80x3-10x3-10  165-1  x  1397x1  If 3  223 

4-85  5-80x3-10x3-10  193-7x165-1x139-7  241  5820(594) 

5-40  5-80x3-10x3-10  193-7x165-1x139-7  266  6390(652] 

5-90  5-80x3-10x3-10  193-7x  165-1  x  13^7  291  6960(710) 

4-85  5-80x3-10x^10  219-1  x  193-7x165-1  279  7490(764] 

5-60  5-80x3-10x3-10  219-1x193-7x165-1  319  8541(871 

5*90  5-80x3-10x3-10  2191x193-7x165-1  336  8980(916] 

4-85  5-80x3-60x3-60  193'7x  165-1x13^7  256  5270(537; 

5-40  5-80x3-60x3-60  193-7x165-1x189-7  286  5790(590] 

5-90  5-80x3-60x3-60  193-7x  1651  x  139-7  312  6300(642] 

4-85  5-80x3-60x^60  2191x193-7x165-1  300  6780(691 

5-60  580x3-60x3-60  2191x193-7x165-1  343  7720(787] 

5-90  5-80x3-60x3-60  219-1X193-7x165-1  362 


5-40  6-50x409x400  193-7 x  1651x139-7  319  5050(515] 

5-90  6-50x400x400  1937x165-1x139-7  348  5503(561 

5-60  6-50x400x4-00  219-1x193-7x165-1  382  6750(688] 

5-90  6-50x4-00x4-00  219-1x193-7x165-1  404  7100(724) 

5-40  7-00x4-50x4-50  193-7x165-1x139-7  351  4590(468) 

5-90  7-00x4-50x4-50  193-7x165-1x139-7  383  5000(510] 

5-60  700x4-50x4-50  2191  x  193-7 x  1651  421  6130(625] 

5-90  7-OOxf 50x4-50  2191x193-7x165-1  444  6440(657] 


2760(281)  1380(141)  1550(158)  1880(192)  549(56) 

2950(301)  1480(151)  1670(170)  2020(206)  588(60) 

3270(333)  1630(166)  1840(188)  2240(228)  647(66) 

4140(422)  2070(211)  2330(238)  2830(289)  971(99) 

4540(463)  2260(231)  2560(261)  3110(317)  1070(109) 

4940(504)  2470(252)  2785(284)  3380(345)  1160(118) 

5320(542)  2660(271)  3000(306)  3640(371)  1470(150) 

6060(618)  3030(309)  3410(348)  4150(423)  1680(171) 

6370(650)  3190(325)  3590(366)  4460(445)  1760(179) 

3740(381)  1870(191)  2110(215)  2560(261)  696(71) 

4110(419)  2050(209)  2310(236)  2810(287)  775(79) 

4470(456)  2240(228)  2530(257)  3060(312)  834(85) 

4820(491)  2400(245)  2710(276)  3290(336)  1060(108) 

5480(559)  2740(279)  3090(315)  3750(382)  1220(124) 

5770(588)  2880(294)  3070(313)  3930(402)  1270(130) 

3590(366)  1800(183)  2020(206)  2450(250)  520(53) 

3900(398)  1950(199)  2200(224)  2680(273)  559(57) 

4790(488)  2392(244)  2700(273)  3280(334)  814(88) 

5040(514)  2520(257)  2840(290)  3450(352)  853(87) 

3260(332)  1630(166)  1830(187)  2230(227)  382(39) 

3550(362)  1780(181)  2000(204)  2430(248)  412(42) 

4350(444)  2180(222)  2450(250)  2980(304)  598(61) 

4570(466)  2280(233)  2580(263)  3130(319)  628(64) 


Non  1  --  Baud  on  the  aisumptions  that  steel  weighs  7-85  g/cm*. 


!RSR5?^ 


Non  2  -  Before  making  i  selection  of  pole  it  is  necessary  to  assume  a  suiuble  (actor  of  safety  which  has  to  be  applied  on  breaking  load  or  the  cripph'ng  load  of  the  pole  as  the  case  may  be 
dependini  on  the  relevant  eleetricity  rules  to  obtain  the  workins  load  of  the  pole.  Values  of  workini  loid  of  the  poles  with  t  (actor  of  safety  of  2  on  crippling  load  and  (actor  2-5  on  the  breaking 
bad  are  bodi  given  in  Table  1  for  information.  The  user  will  have  to  calculate  the  working  loads  ttdKfereot  bctns  of  safety  other  than  those  suted  above  are  applied. 


ISs  2713  (Part  n).lNO 


TABU2  SWAGED POIISMAlisnOMmBL OF aiDURIINSIUSII^^ 

|Cto2.lMi5.l) 


DisiONA*   Over-  Plant*    Load  Hbioht  Linothop  OimiDs  Diawtbr  and  Thiokneh    Approx  Brsakino    Grippuno 

HON      ALL     iNO    Applied  Above  Section!  opSeotioni'             Weioht     Load        Load     r-*--— 

Lenoth  Depth  promTop  Ground  ^^— .^a-,-,— .-^  ^^^^-.-.—-a.,-*-^-*-..^  op  Pole                           Gol  14 

I             AT  a  ff  Bottom  Middle   Top  Bottom      Middle       Top                                           2 

DSTANQK  A|  hi         hi 
OP 


worunoload      loadpor   loaopor 
-)  Peruanent  Temporary 


Gol  13     Set  not   Depleoton 
2*5      Exobioino      op 
13  mm     157'5mm 


(1)        (2)      (3)       (4)        (5)       (6)      (?)      (8)        (9) 


410SP.1  7'00  1-25  0'30 

410  8P.2  7-00  1-25  0*30 

410SP.3  7'00  1-25  0-30 

410  SP4  7-50  1'25  m 

410SP.5  7-50  1'25  0-30 

410  SP^  7-50  1-25  0-30 

410SP.7  7'50  1-25  m 

mm  m  i'25  m 

410SP.9  7-50  1-25  0-30 

410SP.10  8*00  1*50  0'30 

410  SMI  8'00  1'50  0*30 

410SP.12  8*00  1-50  0*30 

410  SM3  8'00  1-50  0*30 

410  SM4  8-00  1-50  0*30 

410SP.15  8'00  1<50  0'30 

410SP.16  8*50  1-30  0-30 

410SP.17  8'50  150  0*30 

410  8P.18  8'50  1-50  0-30 

410  SM9  8-50  1*50  0-30 

410SP.20  8*50  1-50  0-30 

410SP.21  8*50  1-50  0*30 

410$p.!!2  8*50  1'50  0*30 

410SP*23  8*50  1*50  0*30 

410SP.24  8*50  1'50  0*30 

410SP.25  9-00  150  0-30 

410SP*26  9*00  1-50  0-30 

41USP.27  9'00  1'50  0-30 


(m)  (m)  (m) 

5-75  4-00  1-50 

5-75  4-00  1-50 

H5  4<00  1-50 

6-25  4*50  I'M 

6-25  4'50  1-50 

6-25  4'50  1-50 

6-25  4-50  1-50 

6'25  ^50  1-50 

6'25  4-50  1-50 

6-50  4-50  1-75 

6-50  4-50  1-75 

6-50  4-50  1-75 

6'50  ^50  1-75 

6'50  4-50     1-75 

6-50  4*50  1-75 


mm 


(11)       (12)       (13)         (14)         (15)         (16)         (17)         (18) 
(mm)       (kg)      N(kgf)       N(kgf)       N(kgf)       N(kgf)      N(kgf)      N(kgf) 


1-50  114'3x3-65  88'9x3'25  76-lx3'25  62  2570(262)  1820(186) 

150  114-3xf50  88-9x^05  761x3'25  73  3100(316)  2240(224) 

150  11^3x5'40  8a9x4-85  76'lx3'25  85  3630(370)  2580(263) 

1-50  mhm  mM  76-lx3'25  67  2350(240)  1670(170) 

1'50  114'3x4-50  88'9x4'05  76-lx3-25  79  2760(281)  1960(200) 

1-50  114-3x5<40  88'9x4-85  76-lx3'25  93  3320(339)  2360(241) 

1-50  13^x4-50  114'3x3'65  88.9x3'25  97  4330(442)  3080(314) 

1-50  139-7X4-85  114-3x3«65  88-9x3-25  103  4630(472)  3280(335) 

1-50  139'7x5-40  114-3x3-65  88-9x3-25  110  5100(520)  3620(369) 

1-75  1143X3-65   88-9x3-25  76-lx3'25  70  2260(230)  1600(163) 

1-75  1143X450   88-9x4'05  76-lx3'25  83  2730(278)  1930(197) 

1-75  Ilf3x5'40   88-9x4'85  76-lx3'25  97  3190(325)  2270(231) 

1-75  1397x4-50  114'3x3-65  88-9x3'25  101  4160(424)  2950(301) 

1-75  139'7x4-85  114-3x^50  88-9x3'25  11  4440(453)  3160(322) 

1.75  139'7x5'40  114'3x4'50  88-9x3'25  119  4890(499)  3470(354) 


912  (93)  1030(105)  1245(127)  785  (80) 

1100(112)  1240(126)  1510(154)  941  (96) 

1280(131)  1450(148)  1760(180)  1090(111) 

1320(135)  941  (96)  1150(117)  627(64) 

981(100)  1100(112)  1340(137)  745(76) 

1180(120)  1330(136)  1620(165)  873  (89) 

1540(157)  1740(177)  2110(215)  1400(143) 

1650(168)  1850(189)  2250(229)  1480(151) 

1810(185)  2040(208)  2^(253)  1600(163) 

804(82)  902  (92)  1100(112)  520(53) 

971  (99)  1090(111)  1320(135)  618  (63) 

1130(115)  1270(130)  1550(158)  725(74) 

1480(151)  1670(170)  2020(206)  1180(120) 

1580(161)  1770(181)  2160(220)  1280(131) 

1740(177)  1960(200)  2380(243)  1380(140) 


7-00  5-00  1-75  1-75  Ilf3x3'65  88-9x3'25  76-lx3-25 

7-00  5-00  175  1-75  114'3x4-50  88-9x4'05  76'lx3'25 

7'00  5-00  1-75  1-75  114-3x5-40  88'9x4'85  761x3'25 

7'00  5'00  1'75  1'75  139'7x4'50  114'3x3'65  8fr9x3'25 

7'00  5-00  1-75  1-75  139'7x485  114'3x3'65  88'9x3'25 

7'00  5-00.  1-75  1-75  1397x^40  114-3xf50  88'9x3'25 

7«fl0  5'00  1-75  1'75  165-1  x4-50  139'7x4'50  114'3x3'65 

7-00  5<00  1-75  1-75  165-1x4-85  139'7xf50  114-3x3'65 

7-00  5-00  1-75  1-75  165-1x5-40  139'7x4'50  114-3x3'65 

7-50  5-00  2'00  2'00  114-3x^65  88-9x3-25  76-lx«5 

7'50  5-00  2-00  2-00  1143x4-50  88-9x4-05  76-1x3-25 

7-5!)  5-03  1  2-00  2-03  1143x5-40  88'9x4-85  76-lx3'25 


75  2090(213) 

89  2520(257) 

104  2950(301) 

109  3844(392) 

115  4110(419) 

129  4530(462) 

141  5450(556) 

148  5840(596) 

158  6450(658) 


1480(151) 
1790(182) 
2100(214) 
2730(278) 
2910(297) 


8870(395) 
4150(423) 
4580(467) 


745(76)  834(85) 

893  (91)  1010(103) 

1050(107)  1180(120) 

1360(139)  1540(157) 

1460(149)  1650(168) 

1620(164)  1810(185) 

1930(197)  2180(222) 

2080(212)  2330(238) 

2340(234)  2579(263) 


1020(104)  432  (44) 

1230(125)  510(52) 

1430(146)  598(61) 

1800(191)  961  (98) 

2000(204)  1010(103) 

2210(225)  1130(115) 

2650(270)  1780(176) 

2840(290)  1820(186) 

3140(320)  1970(201) 


78  1940(198)1380(141)  686(70)  775(79)  941(96)  333(34) 
92  2340(239)1670(170)  834(85)  941(96)1140(116)  402(41) 
108    2750(280)1950(199)    971(99)1100(112)1330(136)    461(47) 


.i 

J, 


t 


i. 


T 


61 


1  kg  0^806  65  N. 


(CMW) 


I8i27U(Putn).19llO 


TABU2  8WAGIOPOII8lU)inOMSTmOFULTIIUT£11N8ILE8^^ 

Dbuona-   Ovu- 

Punt.    Load     Hiioht 

INO     APPtUD     Abovi 

Dbpth  from  Top  Ground 

ATA          H 
DllTANCI 
Of 

1 

JNOTKO 

SionoNi 

r 

Ognna  Dumu  MID  Itami 
or  Skinw 

Approx 
Wnoirr 
op  Pole 

(12) 

BrIAKINO     GrIPPUNO         WORKUfoLOAD          LOADIOR 

LOAOIW 

HON         ALL 

'C0114     Colir'K'lEJ 
I         2*5      EicRunNO      of 
ISfflffl     157-5fflm 

/14\                     /U\                    /U\                     ,1M                     ,,.,                     .... 

LiNOTH 
L 

Bottom  Middle 

'  Bottom      Middle       Top  ' 
(9)         (10)        (11) 

(1)      w 

(3) 

W 

ID) 

(6) 

(') 

(») 

(")         l")        (")         (lo)         (17) 

(ID) 

(m) 

(m) 

(m) 

H 

(m) 

(») 

N 

(mm)        (mm)        (mm) 

M 

m    m    m    m    m 

m 

410SP.28    9'00 

1-50 

0'30 

7-50 

5'00 

2'00 

200 

139'7x4'50  114'3x3'6li  88'9x3'25 

113 

3580(365)  2540(259)  1270(130)  1430(146)  1740(177) 

745  (76) 

410SP.29    900 

1-50 

0-30 

7-50 

5-00 

2'00 

200 

13^7x^85  114'3xf50  88'9x3'25 

125 

3820(390)  2720(277)  1350(138)  1530(156)  1860(190) 

814(83)      .^ 

410SP.30    9-00 

1-30 

0*30 

7-50 

5'00 

2'00 

200 

139'7x5'40  11^3x^50  88'9x3'25 

133 

4220(430)  2990(305)  1500(153)  1690(172)  2030(209) 

882(90) 

'1 

410SP.31    9'00 

1-50. 

0-30 

7-50 

S-OO 

2'I10 

200 

165'lx4-50  139'7x4-50  Ilf3x3'65 

147 

5070(517)  3600(367)  1800(184)  2030(207)  2460(251) 

1360(139) 

1 

410SP.32    9-00 

1'50 

0'30 

7'50 

5-00 

2'00 

200 

l65'lx4-85  139'7x4'50  114'3x3'65 

154 

5430(554)  3850(393)  1930(197)  2180(222)  2640(269) 

1430(146) 

410SP.33    9-00 

1'50 

0-30 

7-50 

5*00 

2'00 

200 

163'1k5'40  139'7x4-50  114'3x3.65 

164 

6000(612)  4270(435)  2130(217)  2410(245)  2910(297) 

1540(157) 

410SP.34    9-50 

180 

0-60 

7-70 

500 

225 

225 

l39-7x4«50  Il4'3x4'50   88'9x3-25 

122 

3630(370)  2580(263)  1280(131)  1450(146)  1760(180) 

745  (76) 

410SP.35    950 

1-80 

0*60 

7-70 

5-00 

225 

225 

13^7x4-85  114'3x4'50  88'9x3'25 

129 

3880(396)  2760(281)  1390(142)  1550(158)  1880(192) 

784  (80)       h] 

410SP.36    9-50 

I'80 

0*60 

7'70 

5-00 

225 

225 

139-7X5-40  1113x4-50  88'9x3-25 

137 

4280(436)  3040(310)  1520(155)  1710(174)  2080(212) 

833(85) 

1 

410SP.37    9-50 

1'80 

0-60 

7-70 

5-00 

225 

225 

1651x4-50  139-7x4-50  114-3x3'65 

153 

5150(525)  3660(373)  1820(186)  2060(210)  2500(253) 

1300(133)       .--L|. 

1 

H 

4IGSP.38    9-50 

1-80 

0-60 

7-70 

5-00 

225 

225 

165'lx4-85  139'7x4-50  114'3x3'65 

160 

5510(562)  3910(399)  1960(200)  2210(225)  2680(273) 

1370(140) 

*2 

T 

L 

410SP.39    9-50 

1-80 

0-60 

7'70 

5-00 

225 

225 

165-1  x5'40  139'7x4'50  114'3x3'65 

170 

6090(621)  4320(441)  2160(220)  2430(248)  2960(302) 

1480(151) 

410  SP^   10-00 

1'80 

m 

8'20 

5'20 

240 

240 

139-7x4-50  114'3x4'50   88'9x3'25 

128 

3390(346)  2410(246)  1210(123)  1350(138)  1650(168) 

608(62) 

410SP41    1000 

1'80 

0-60 

8'20 

5'20 

240 

240 

139-7x4-85  114-3x4-50   88-9x3-25 

135 

5630(370)  2580(263)  1280(131)  1450(148)  1760(180) 

687  (65) 

410SP.42    10-00 

1-80 

0-60 

8-20 

5-20 

240 

240 

139-7x5-40  114'3x4-50   88-9x3-25 

144 

3990(407)  2830(289)  1410(144)  1600(163)  1940(198) 

677  (69) 

410  8P.43   1000 

1-80 

0-60 

8-20 

5-20 

240 

240 

165-1 X4-50  139-7x4-50  114'3x3-65 

160 

4810(490)  3410(348)  1710(174)  1920(196)  2330(238) 

1060(108)      hj 

4IOSP.4t    1000 

1*80 

0-60 

8-20 

520 

240 

240 

165-1x4-85  1397X4-50  114-3x3-65 

168 

5150(525)  3660(373)  1820(186)  2060(210)  2500(255) 

1120(114) 

4I0SP.45    10-00 

1-80 

060 

8-20 

520 

240 

240 

165-1x5-40  139-7x450  114'3x3-65 

178 

5690(580)  4040(412)  2020(206)  2280(232)  2760(282) 

1200(122) 

410SP.46    10-00 

m 

0-60 

820 

5-20 

240 

240 

193-7x485  165-1x4-50  139-7x4'50 

208 

7210(735)  5120(522)  2560(261)  2880(294)  3500(357) 

1850(189) 

^10SP47    10-00 

1-80 

060 

8-20 

5-20 

240 

240 

193-7x5-40  165-1 X450  139-7x4-50 

221 

7910(807)  5620(573)  2800(286)  3170(323)  3840(392) 

1990(203) 

410SP.48    10-00 

1-80 

0-60 

6'20 

5-20 

240 

240 

1937x5'90  1651x4-50  139'7x4-50 

233 

8620(879)  6120(624)  3060(312)  3450(352)  4190(427)  2110(215) 

410SP.49    ll'OO 

1'80 

0-60 

9-20 

m 

m 

270 

1397x4-50  114'3x4-50  88'9x3-25 

140 

3000(306)  2130(217)  1070(109)  1200(122)  1460(149) 

412  (42)     % 

W 

f 

410SP.50    1100 

1'80 

0-60 

9-20 

5-60 

270 

270 

13^7x4-85  11^3x^50   88-9x«5 

147 

3210(327)  2280(232)  1140(116)  1280(131)  1560(159) 

431  (44) 

410SP.31    1100 

1-80 

0'60 

^20 

5-60 

270 

270 

139'7x5'40  1143x5-40  88'9x3'25 

164 

3530(360)  2510(256)  1260(128)  1410(144)  1720(175) 

480(49) 

1 

410SP.52    ll'OO 
410SP.33    11-00 

1*80 
1-80 

0-60 
0'60 

9*20 
9-20 

5'60 
5*60 

2-70 
270 

270 
270 

165'lx4'50  139'7x4-50  114-3xH5 
165-1x4-85  139-7x430  114-3x3-65 

175 
183 

4250(433)  3010(307)  1510(154)  1700(173)  2060(210) 
4550(464)  3230(329)  1(20(165)  1820(186)  2220(226) 

726  (74) 

1 

1 

765  (78)       'i ■ 

410SP.54   11-00 

1-80 

0-60 

9*20 

5'60 

270 

270 

165-1x5-40  13»7xl50  1143x^65 

194 

5030(513)  .3570(364)  1780(182)  2010(205)  2440(249) 

814  (83) 

410SP.55    11-00 

1-80 

0-60 

9-20 

5-60 

270 

270 

193-7x485  165-1x4-50  13^7x4-50 

227 

6370(650)  4530(462)  2260(231)  2530«  3100(316)  1270(130) 

410SP.56   11-00 

180 

060 

9'20 

^60 

270 

270 

193-7x5-40  165-1x4-50  139-7x4-50 

241 

6990(713)  4920(502)  2480p)  2790(285)  3400(347) 

1370(140) 

410SP.57    1100 

1-80 

0-60 

9-20 

3'60 

270 

270 

193-7x5-90  165-1x4-85  139-7x450 

256 

7620(777)  5410(552)  2710(276)  3050(311)  8710(378) 

1470(150) 

IS  12713  (Put  m-lNO 


TMU  ]  IWAOID  POLES  MADE  FROM  tlBEL  Of  ULTDUTI TINSU  8IIIDIGTH  410  Mh  (fi  k|iM-M 


Dehqna- 
HON 

Ovtt*  Plant-    Load 

ALL       INO      ApPLBD 

Unqth  Dim  noMTop 

L                    ATA 
DUTANCI 
0? 

HUOHT 

Abovi 

Ground 

H 

I 

.INOTROI 

SicnoNi 

.A.  . 

1 

OtmiOI  DlAWTER  AND  ThIONIII 

op  Sections 

Appkox 

yiBOHt 

orPou 

BuAino    Cunuin      WonnoLaw      Louim   Ludni 

Load       Lou    , ■*    '<  Pnnuow  l^iMiAiy 

ColU     Col  IS     Srwt  Dnuonm 
2          2'5      EioiinM      » 
13  mm     I57'5nffl 

Bottom  Middle 

'a 

Bottom      Middle       Top 

(1) 

(2) 

(3) 

W 

(5) 

(6) 

(') 

(8) 

(9)          (10)         (11) 

(12) 

(13)         (14)         (15)         (16)         (17)         (18) 

(in) 

W 

N 

(rn) 

W 

(n.) 

(m) 

(mm)        (mm)        (mm) 

W 

m    m)    m   m   m   m 

410  SP.58 

1200 

200 

0-60 

1000 

^80 

i\i 

3-10 

165-1x4-50  139-7x4-50  114-3x3-65 

166 

9660(396)  mm  1980(141)  1550(158)  1880(192)    599  (55) 

410SP.59 

1200 

2-00 

0-60 

10-00 

^80 

m 

^10 

165-1x4-85  139-7x^50  11^3x3-65 

197 

4160(424)  2950(901)  1460(151)  1670(170)  2020(206)    569  (56) 

410  SP^ 

1200 

2-00 

0-60 

10-00 

5-80 

MO 

MO 

165-1x5-40  139-7.X4-50  114-3x3-65 

206 

4600(469)  9270(933)  1630(166)  1640(188)  2240(228)    598  (61) 

410  m\ 

12-00 

200 

^60 

1000 

5-80 

JIO 

3-10 

19^7x185  165-1 X4-50  139-7x4-50 

245 

5620(594)  4140(422)  2070(211)  2990(236)  2830(289)    951  (97) 

mmi 

1200 

200 

060 

1000 

5-80 

3'I0 

3-10 

193-7x5-40  165-1x4-50  139-7x4-50 

259 

6390(652)  4540(463)  .2270(231)  2560(261)  3110(917)  1010(103) 

410SP^3 

12-00 

2-00 

0'60 

10-00 

5-80 

MO 

3-10 

193-7x5-90  165-Ix4'85  139-7x4-50 

277 

6960(710)  4940(504)  2470(252)  2790(284)  9990(945)  1090(111) 

410SP.64 

12-00 

2-00 

C-60 

10-00 

5-80 

MO 

3-10 

219-1x4-85  193-7x4-85  165-1x4-50 

292 

7490(764)  5320(542)  2660(271)  9000(306)  3640(971)  1460(149) 

410SP.65 

12-00 

2-00 

0-60 

10-00 

5-89 

MO 

3-10 

219-1x5-60  193-7x4-85  165-1x^50 

31} 

8530(871)  6060(616)  3030(909)  3410(948)  4150(423)  1610(164) 

410  SP.66 

12-00 

2-00 

0-60 

10-03 

5-80 

MO 

3-10 

2191x5-9}  19HX4-85  1651x150 

322 

6989(916)  6370(650)  3190(325)  3590(366)  4360(445)  1660(169) 

410SP^7 

13-00 

2-00 

0-60 

1100 

5-80 

m 

3-60 

193-7x485  165-1x4-50  l39-7x4W 

B 

3270(537,  3740(381)  1870(191)  2110(215)  2560(261)    677  (69) 

410SP.68 

13-00 

2-00 

0-60 

11-00 

5-80 

m 

3-60 

193-7x5-40  165-1x4-85  139-7x4W 

281 

5793(590)  4110(419)  2050(209)  2310(236)  2810(287)    735(75) 

410SP^9 

13-00 

2-00 

m 

11-00 

5-80 

m 

3-60 

193-7x5-90  165-1x5-40  139-7x4-50 

302 

6300(642)  4470(456)  2240(226)  2520(257)  3060(312)    794  (61) 

410SP.70 

13-00 

2-00 

0-60 

11-00 

5-80 

}60 

3-60 

219-1x4-85  193-7x4-85  165-1x450 

312 

6780(691)  4820(491)  2400(245)  2710(276)  9900(996)  1060(106) 

410SP.71 

1300 

2-00 

0-60 

11-00 

5-80 

m 

,3-60 

2191x5-60  193-7X4'85  165-lx4-50 

333 

7720(767)  5460(559)  2740(279)  3090(315)  3750(982)  1160(118) 

410SP.72 

m 

2-00 

0-60 

11-00 

5*80 

m 

3-60 

219-1x5-90  193-7x485  165-1x4-50 

343 

8120(828)  5770(588)  2880(294)  3250(991)  9940(402)  1190(121) 

410  SP.79   14-50     2-00      0-60      12'50      fr50     4'00    4^00   193-7x5'40  16Mx485  Wx4M    312  5050(515)3590(366)1790(163)2020(206)2450(250)  500(51) 

410SP.74   14.50     2^00      O-OO      12-50      6-50     VH    fOO   193-7X5-90  16MX5-40  »7x4-50    336  5500(561)3900(998)1950(199)2200(224)2680(273)  539(55) 

410  SMS   14-50     2-00      0-60      12-50      6-50     4-00     400  219.1x5-60  193-7X4-95  l6Mx4-J0    370  6750(668)4790(488)2990(244)2700(275)9760(334)  775(79) 

410 SM6  14-50     2-00     0-60      12-50     650    4-0O     4-00  21Mx59)  193-7x4-65  16Mx450    330  7100(724)  5040(514)  2520(257)  2840P)  9450(952)  794(81) 

<P8P.77   16-00     2-90      0-60      19-70      7-00     4-50     4-50   193-7x5-40  165-lxf85  1397xf 50    341  4590(458)9260(332)1630(166)1830(167)2230(227)  365(37) 

4I(SP.78  16-00     2-90     0-60      13-70      7-00     +50     4-50   19Mx590  l65-lx5«  139-7x4-50    967  5000(510)9550(362)1780(161)2000(204)2430(248)  392(40) 

4I03P.79   1600     2-90     060      IMO      7-M     +50     +50  21Mx5M  19Mx485  l6Mx450    403  6130(623)4350(444)2160(222)2450(250)2980(904)  569(56) 

4108P«   1600     2-90      O60      M      7-0O     4-50     4-50  219-1x590  193-7x4-65  165-1x4-50    416  6440(657)  4570(466)  2260(299)  2590(269)  9130(519)  588  (60) 

Nm  1  -Bued  n  iwiqitioa  dut  id  wdghi  7-85  gW, 

N(n«2-Bdb«  mUni  i  idecliM  rfpokitliiwmriflottanieiimliblelKtorotidlSywhichlwtobei^ 
thetdmntetoidtynltattobuittthew^  Viliioofvwkia«lo«doftiwpolowiAit»ctorofiifetr2(«cn|>|%l(iidmd8K^ 

Monaitioii.  TlieiiKrwillluvetocalcuhtetluwwUagyiifdiSmiktiirofuietyoihertlitato 


i 


.1 


t 


61 


I8}27U(hrtII).UIt 


TAius  gitu(m)mrROFiinisoFTi)iDLaim^ 


dmrnrm 


EmonviLiwTH     SwnowMoDutw      Rahoof  f^ms     Mowwroflwim      Gioii^icnoNAiAiiA 

■*-n    Sionw  WwD 

/,      /.      ^     Mooaui  Load 

Top    Middle  Bottom      and  Wi 
EmonvB 

LlNOTM^Vi 


k     /.     k 


Top    Middle  Bottom    Top    Midiic  Bottom 


(1) 

(2)    (1)    (<)     (5) 

(«) 

0 

(«) 

-s    cm    em    «    cm' 

cm* 

cm' 

(13)     (14) 


cm' 


(9)  (10)     (11) 

N(kgf)  cm*     cm*  cm*  cm* 

410174  540TP.1  140  310  345  14-4  M  84-0  W4  175(17-5)  5165     88'92  im  8'31  9-77  12-7 

410  TO  540TP.2  140  310  545  17'1  24-0  41*0  (^0752  175(17-5)  65'12  107'0  23f3  lO-l  119  155 

4I0TP4  540TP-3  140  310  545  m  27-9  48-0  0-0881  175(17-5)  73-34  123-9  274-5  12-0  14-16  18-5 

410  TP^  540  TP4  145  320  595  14-4  20-0  34-0  0-0571  192(1^2)  54-65     88-92  194-4  8-31  ^77  12-7 

4I0TP.5  540TP^  145  320  595  17-1  24-0  410  0^9  192(19-2)  65-12  107-0  234-3  lOl  11-9  15-5 

410 TP^  540 TP^  145  320  595  19-8  27-9  48-0  0-0807  192(1^2)  73-34  123-9  274-5  120  14-16  185 

410TP-7  540TP.7  145  320  595  24-0  410  62-6  1^1052  234(23-4)  1070  2313  437-2  11'9  15-5  191 

4I0TP^  540TP-^  145  320  595  25-5  43-8  66-9  0-1124  234(23-4)  113-46  25(^1  467-6  12-8  16-7  205 

4I0TP.9  540TP'9  145  320  595  27-9  48-0  73-7  ai239  234(23-4)  123-9  274-5  514-5  14-16  18-5  228 

410TP.10  540TP.10  150  330  620  14-4  20-0  340  0-0548  199(19-9)  54-65     88-92  194-4  8-31  9-77  127 

410TP'll  540TP.11  150  330  620  17-1  24'0  41-0  (^0661  199(19-9)  65-12  1070  234-3  10-1  11-9  15-5 

410TP.12  540TP.12  150  330  620  19-8  27-9  48^  0-0774  199(19-9)  73-34  123-9  274-5  120  1416  18-5 

4I0TT.13  5<0TP.13  150  330  620  24*0  41-0  62-6  O'lOlO  243(24-3)  1070  234-3  437-2  11-9  15-5  191 

410TP.14  540TP.14  150  330  620  25-5  43-8  66-9  0-1079  243(2f3)  113-^  250-1  4676  128  16-7  20-5 

4I0TP.15  5<0TP.15  150  330  620  27-9  48-0  73-7  01189  243(24-3)  123-9  2715  5115  1416  18-5  228 


4i(iTP.i6  Momie 

170 

370 

(70 

14^ 

m 

m 

mi 

219(21'9) 

m 

m 

1944 

891 

>77 

\n 

4I0TM7   M0TF.I7 

170 

S70 

m 

IM 

2f0 

M 

mn 

2l9(2l'9j 

m 

\m 

2949 

101 

11'9 

155 

41017-18  M)TP.18 

170 

S70 

670 

m 

27>9 

4»0 

0071  ( 

219  (2M) 

m 

mi 

2745 

120 

1416 

185 

410TM9  MOmiJ 

170 

)70 

670 

m 

4I« 

m 

O0994 

260  (2M) 

1070 

2349 

4972 

11'9 

I5'5 

191 

mm  wm 

170 

)70 

(70 

2J5 

49-8 

((9 

O0999 

2(0(26'0) 

\m 

2M'I 

46I6 

I2'6 

16'7 

20-5 

mm\  MOTPji 

170 

J70 

(70 

27'9 

m 

79^7 

OlIOO 

mm 

m 

2745 

514.5 

1416 

185 

22'8 

4I0TM2   mjf^ 

170 

970 

(70 

414 

(2< 

8»7 

IM924 

921(921) 

2949 

4972 

792'6 

I5'5 

191 

22'7 

4I0TMJ   MOTPJJ 

170 

970 

(70 

4»a 

m 

JW 

01418 

921(92'1) 

2»l 

m 

7845 

167 

205 

244 

4I0TF.24   J«TPJ4 

170 

970 

(70 

4»0 

m 

1054 

019(7 

921(92'1) 

27« 

5145 

8(4'7 

185 

22'8 

2M 

4I0TM5  S4(TMS 

110 

990 

730 

14-4 

x 

94 

O0472 

mm 

9465 

8892 

1944 

8-31 

977 

127 

4I0TM6  1401T.26 

IN 

9M 

720 

IM 

24 

41 

mi 

228  (22() 

(912 

1070 

294'9 

101 

11'9 

155 

4I0TM7   540W7 

110 

9M 

720 

IM 

27'9 

41 

mi 

22t(22'8) 

79^94 

129-9 

2745 

120 

1416 

185 

4t01Ni  i40TMt 

IN 

9N 

720 

2f« 

410 

m 

mi 

mm 

1070 

2943 

4972 

11'9 

I5'5 

191 

4l«1Nt   VaTNt 

IN 

IN 

720 

25'9 

411 

m 

mi 

mm 

\m 

2iO'l 

4(7'6 

I2'8 

Wl 

205 

" 

»  A 

* 

IL 

H" 

m 

•>• 

-,o, 

*-0, 

J 

1 

{(klimi) 


I»i  2713  (Put  n).  1980 


TABLE3  STRUCTUiULrMFnTinOfTinDURmiLfllirnDPOLIIIKnHmra 


DeiioNATioN         EmonvELtitoiH 


I.      '. 


Top 


SsonoNMoovLUi 
.  i  i  ,.A.  .  , 


Ratio  OF   Ei^uivalent      Moment  or  Inekiu  GiUM-SionoNALAuA 

Wind     ^  ■■        "^ \  i ^'         '  \ 

Load        Ji        h         h  ^i        ^i       ^i 

Wi        Top     Middle    Bottom  Top    Middle  Bottom 


(1) 


410TP.30  540TP.30 

410TP-31  540TP.31 

410TP.32  540TP.32 

410TP.33  540TP.33 


(2)  (3)  (4)  (5) 

cm  cm  cm  cm' 

180  390  720  27'9 

180  390  720  41-0 

180  390  720  43-8 

180  390  720  48-0 


(6) 

cm' 

480 

62-6 

66-9      950 

73'7     105-0 


-— ^    SscnoN 
Zt     MoDuim 

Bottom         AND 

EmonvB 
LenotuMa 

(7)         (8) 


(9) 
N(kgf) 


(10)      (11)       (12)      (13)      (14) 


cm* 


cm* 


cm' 


73-7      0-1024  278(27'8)  1239  2745  514-5  14-16  18-5 

88'7      0-1232  345(34-5)  234-3  437-2  732-6  15-5  19-1 

0-1319  345(34-5)  250-1  467-6  784-5  16-7  20-5 

0-1458  345(34-5)  274-5  514-5  864-7  18-5  22-8 


410TP-4O  540TP.40  180  420  760  240  41-0  62-6 

410TP.41  540TP41  180  420  760  25-5  43-8  66-9 

410TP.42  540TP.42  180  420  760  27-9  48-0  73-7 

410TP.43  540TP-43  180  420  760  41-0  62-6  88-7 

410TP.44  540TP.44  180  420  760  43-8  66-9  95-0 

410TP.45  540TP.45  180  420  760  480  73-7  105-0 

410TP.46  540TP.'W  180  420  760  66-9  95-0  133-0 

410TP.47  540TP.47  180  420  760  73-7  105-0  146-0 

410TP.48  540TP.48  180  420  760  79-6  113-3  159-0 


410TP.49  540TP-49  210  480 

410TP-50  540TP.50  210  480 

410TP-51  540TP.51  210  480 

410rP.52  540TP.52  210  480 

410TP.53  540TP.53  210  480 

410TP.54  540TP.54  210  480 

410TP.55  540TP.55  210  480 


24-0  41-0  62-6 

25-5  43-8  66-9 

27-9  48-0  73-7 

41-7  62-6  88-7 

43-8  66-9  950 

48-0  73-7  1050 

66-9  95-0  133-0 


(15) 
cm' 
22-8 
22-7 
24-4 
27-1 


410TP.34  540TP.34  170  400  710  24-0  41-0  62-6  0-0882  294(29-4)  1070  234-3  437-2  11-9  15-5  19-1 

410TP.35  540TP.35  170  400  710  25-5  43-8  66-9  0-0942  294(29-4)  113-46  250-1  467-6  12-8  16-7  20-5 

410TP..36  540TP.36  170  400  710  27-9  48-0  73-7  0-1038  294(29-4)  123-9  274-5  514-5  14-16  18-5  22-8 

410TP.37  540TP.37  170  400  710  41-0  62-6  88-7  0-1249  364(36^4)  234-3  437-2  732-6  15-5  19-1  22-7 

410TP.38  540TP.38  170  400  710  43-8  66-9  95-0  0-1338  364(36-4)  250-1  467-7  784-5  16-7  20-5  24-4 

4I0TP.39  540TP-39  170  400  710  48-0  73-7  105-0  0-1479  364(36-4)  274-5  514-5  864-7  18-5  22-8  27-1 


410TP.56    540TP.56     210    480    660    73-7     105-0     146-0 
410TP-57    540TP.57     210    480    860    79-6     113-3     159-0 


0-0824  312(31-2)  107-0  234-3     437-2  11-9  15-5  191 

0-0880  312(31-2)  113-46  250-1      467-6  12-8  16-7  20-5 

0-0970  312(31-2)  123-9  274-5      514-5  14-16  18-5  22-8 

0-1167  387(38-7)  234-3  437-2      732-2  15-5  19-1  22-7 

0-1250  387(38-7)  250-1  467-6      784-5  16-7  20-5  24-4 

0-1382  387(38-7)  274-5  514-5      864-7  18-5  22-8  27-1 

0-1750  467(46-7)  467-6  784-5  1284  20-5  24-4  28-7 

0-1921  467(46-7)  514-5  864-7  1417  22-8  27-1  31-9 

0-2092  467(46-7)  555-8  935-7  1536  24-8  29-5  34-8 

0-0728  347(34-7)  54-65  88-92     194-4       8-31  9-77  12-7 

00778  347(34-7)  65-12  107-0     284-3  10-1  11-9  15-5 

0-0857  347(34-7)  73-34  123-9      274-5  12-0  14-16  18-5 

0-1031  431(43-1)  107-0  234-3      437-2  11-9  15-5  19-1 

0-1105  431(43-1)  113-46  250-1      467-6  12-8  16-7  20-5 

0-1221  431(43-1)  123-9  274-5     514-5  14-16  18-5  22-8 

0-1547  520(52-0)  234-3  437-2      732-6  15-5  19-1  22-7 

0-1698  520(52-0)  250-1  467-6     784-5  16-7  20-5  24-4 

0-1849  520(52-0)  274-5  514-5     864-7  18-5  22-8  27-1 


A 

m 

4A 

♦  r 

•• 

H 

IfMmi^ 
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ISt  2713  (Part  II). UN 


TABLES  STRV(mjlULntOmTII8 or TtinniK STEEL sTirm 


DtttONATION 


SBonoHMoDVLUi       Rahoop   Eq^aiuit      MoMurrorlNUtTiA       QuMs-SionoNALAMA 

"  -\ 


EFFicnvt  Length 

h      /.      /.      Zi    Jy,  ,^      WoDuius 

Top    Middle  Bottom      and 

EFfionvB 

Length  Aftii 

ZIL 


Wind 
Load 


(1) 


(2)     (3)     (4)      (5) 


n  cm  cm  cm  cm' 
410TP.58  540TP.58  250  560  940  41-0 
410TP-59    540TP.59     250    560    940    438 


(6) 
cm* 


(8) 


* "^    '■' — n  r-^ 

h        h        h        A, 
Top    Middle   Bottom    Top    Mi( 


(11)       (12)       (13)      (14)      (15) 


(9)  { 

m«  cm*  cm*                    N(kgf)  cm*  cm*       cm*  cm*  cm*  cm* 

62-6  88-7  0-0944  461(46-1)  1070  234-3     437-2  11-9  15-5  19-1 

66-9  95-0  0-lOli  461  (46-1)  113-46  250-1      467-6  12-8  16-7  20-5 

410TP-60    540TP-60     250    560    940    48-0  73-7  1050  0-1117  461(46-1)  123-9  274-5     514-5  14-16  18-5  22-8 

410TP^1    540TP.61     250    560    940    66-9  95-0  133-0  0-1415  557(55-7)  234-3  437-2     732-6  15-5  19-1  22-7 

410TP.62    540TP^2     250    560    940    73-7  105-0  146-0  01553  557(55-7)  250-1  467-6     784-5  16-7  20-5  24-4 

410TP^3    540TP^3     250    560    940    79-6  113-3  159-0  0-1691  557(557)  274-5  514-5     864-7  18-5  22-8  27-1 

410TP.64    540TP^4     250    560    949    950  133-0  171-0  0-1819  652(65-2)  784-5  1284  1874  244  28-7  32-6 

410TP^5    540TP^5     250    530    940   108-0  151-0  1950  0-2074  652(65-2)  893-0  1465  2142  28-1  33-1  37-6 

410TP.66    549TP-66     250    560    940   113-3  1590  205-0  0-2181  652(65-2)  935-7  1536  2247  29-5  34-8  3^5 

4I0TP.67    540TP^7     300    660  1040    66-9  95-0  133-0  0-1279  604(60-4)  234-3  437-3      732-6  15-5  19-1  22-7 

410  TP^    540  TP^     300    660.1040     73-7  105-0  146-0  0-1404  604(60-4)  250-1  467-6      784-5  16-7  20-5  24-4 

410TP^9    540TP^9     300    660  1040    796  113-3  159-0  0-1529  604(60-4)  274-5  514-5     864-7  18-5  22-8  27-1 

410TP.70    540TP.70     309    660  1040    95-0  133-0  171-0  0-1644  709(70-9)  784-5  1284  1874  24-4  28-7  32-6 

410TP.71    540TP.71     300    660  1040   1080  1510  1950  0-1875  709(70-9)  893-0  1465  2142  28-1  33-1  37-6 

410TP.72    540TP.72     300    660  1040   113-3  1590  2050  0-1971  709(70-9)  955-7  1536  2247  295  34.8  39-5 

410TP.73    540TP.73     340    740  1190    73-7  1050  1460  01227  684(68-4)  514-5  864-7  14170  22-8  27-1  31-9 

410TP.74    540TP.74     34C    740  1190     79-6  113-3  159-0  0-1336  684(68-4)  555-8  935-7  15360  24-8  29-5  34-8 

410TP.75    540TP.75     340    740  1190    108-0  1510  195-0  0-1639  802(80-2)  .  893-0  14650  2142-0  28-1  331  37-6 

410T^76    540TP.76     340    740  1190   113-3  159-0  205-0  0-1723  802(80-2)  935-7  1536-0  2247-0  29-5  34.8  3^5 

410TP.77    540TP.77     390    840  1310    73-7  1050  146-0  0-1115  7.58(75-8)  514-5  864-7  14170  22-8  27-1  31-9 

410TP.78    540TP.78     390    840  1310    79-6  113-3  1590  0-1214  7.58(75-8)  555-8  935-7  15360  24-8  29-5  34-8 

410TP.79    540TP.79     390    840  1310   108-0  151-0  1950  01469  886(88-6)  8930  146.50  21420  28-1  33-1  37-6 

410TP^    540TP^     390    840  1310   113-3  159-0  205-0  0-1565  886(88-6)  935-7  15360  22470  29-5  34-8  39-5 


-0, 

h 
I 

-0, 

M 

Note  -  Equivalent  wind  load  based  on  wind  pressure  of  1 000  MPa  (approx  100  kg/mm*)  on  flat  surface. 
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TABLE4  STRUCrmLPROPERIlES  OF  TUBULAR  Sim  SWAGU^ 

(Cto  5.2  o/Pflf/ //«(/)///                                                            ' 

Desio 

NATION 

EmcnvELENoni 

Section  Modulus 
Top    Middle  Bottom 

Ratio  of 
Section 
Modulus 

AND 

Effective 

Length  Min 

ZIlMw 

EouivAiENT      Moment  of  Inertia 
\VindLoad  r—- ^ — -* — -^ — \ 
W,         /,        /.         /, 
Top    Middle   Bottom 

Cro»SbctionaiAiia 
Top    Middle  Bottom 

Linq* 

IT 

/. 

/. 

'. 

( 

1) 

(2) 

(3) 

(4) 

(■^') 

w 

(7) 

(8) 

(9)         (10) 

(II) 

(12) 

(13) 

(14) 

(15) 

(16) 

(1') 

cm 
120 
120 

cm 
270 
270 

cm 
545 
545 

cm« 
13-0 
130 

cm' 

m 

21-9 

cm« 
34-0 
410 

0-0624 
0-0752 

N(kgf)        cm* 
180(180)     49-44 
186(18-6)     49-44 

cm* 

80-31 

97-38 

cm« 
194-4 
234*3 

cm' 

7-44 
7-44 

cm> 
8-74 
JO'S 

cm' 
12-7 
15-5 

cm 
20 
20 

cm 

410SP.  1 

540SP.  1 
540  SP.  2 

23     T 
23 

A 

A 

410  SP.  2 

"11 

IT* 

410  SP.  3 

540  Sp.  3 

120 

270 

545 

130 

25-5 

480 

00881 

194  (194)     49-44 

113-46 

274.5 

7-44 

12-8 

18-5 

20 

23 

1, 

410  SP.  4 

540  SP.  4 

120 

270 

595 

130 

18-1 

340 

0-057 1 

198(198)     4944 

80-31 

1944 

7-44 

8-74 

12-7 

20 

23 

-0. 

410  SP.  ^ 

540  SP.  5 
540  SP.  6 

120 
120 

270 

595 

130 

21'9 

41*0 

O0689 

198(198)     49-44 
198(19-8)     49-44 

87-38 

234-3 

7-44 

10-8 

15-5 

20 

25 

1 

410  SP.  6 

270 

595 

13'0 

25-5 

71  w 

480 

O0807 

113-46 

274-5 

7-44 

12-8 

18-5 

20 

23 

'     \- 

410  SP.  7 

540  SP.  7 

120 

270 

595 

181 

34'0 

62-6 

O1052 

242(242)     80-31 

194-4 

437-2 

8-74 

12-7 

19-1 

23 

30 

410  SP.  8 

540  SP.  8 

120 

270 

595 

18-1 

340 

66-9 

01124 

242(24-2)     80-31 

194-4 

467-6 

8-74 

12-7 

205 

23 

30 

-0, 

410  Sp.  9 

540  SP.  9 
540  SMO 

120 
145 

270 
320 

595 
620 

181 

m 

340 
188 

73-7 
34-0 

01239 
0-0548 

242(24-2)     80-31 
201  (20-1)     49-44 

1944 
80-31 

514-5 
194-4 

8-74 
7-44 

12-7 
8-74 

22-8 
12-7 

23 
20 

30 
23 

1 

» 

4I0SP.10 

'.      'f 

410SP.11 

540  SMI 

145 

320 

620 

m 

21-9 

41  fl 

0-0661 

201(20-1)     4944 

87-38 

234'3 

7-44 

108 

15-5 

20 

23         N 

410SP.12 

540  SM2 

145 

320 

620 

130 

25-5 

48-0 

00774 

201  (20-1)     49-44 

113-46 

274-5 

7-44 

12'8 

18-5 

20 

23      I 

410SP.13 

540  SM3 

145 

320 

620 

181 

340 

62-6 

0-1010 

245(245)     80-31 

194-4 

437-2 

8-74 

12-7 

19-1 

23 

30 

-B, 

410SP.14 

540  SM4 

145 

320 

620 

lai 

41-0 

66-9 

O1079 

245(24-5)     80-31 

234-3 

467-6 

8-74 

15-5 

205 

23 

30 

410SP.15 

540  SM5 

145 

320 

620 

18' 1 

410 

73-7 

0-1189 

245(245)     80-31 

234-3 

514-5 

8-74 

15-5 

22-8 

23 

30 

410SP.16 

540SP.16 

145 

320 

470 

130 

18-1 

34-0 

0-0507 

214(21-4)     49-44 

80-31 

194-4 

7-44 

8-74 

12-7 

20 

23 

410SP.17 

540  SM7 

145 

320 

470 

130 

219 

410 

0-0612 

214(214)     49-44 

87-38 

234-3 

7-44 

10-8 

15-5 

20 

23 

410SP.18 

540  SMS 

145 

320 

470 

13-0 

25-5 

480 

0-071 6 

214(21'i)     49-44 

113-46 

274-5 

7-44 

12-8 

18*5 

20 

23 

01 

MUM 

410SP.19 

540  SM9 

145 

320 

470 

18*1 

34-0 

62-6 

O0934 

261  (26-1)     80-31 

194-4 

437-2 

8-74 

12-7 

19-1 

23 

30    i 

E^ 

R. 

4I0SP.20 

54OSP.20 

145 

320 

470 

181 

34-0 

669 

0-0999 

261  (261)     80-31 

194-4 

467-6 

8-74 

12-7 

20-5 

23 

30 

4I0SP.21 

540SP.2I 

145 

320 

470 

18-1 

41-0 

73'7 

0-1100 

261  (26-1)     80-31 

234-3 

5145 

8-74 

15-5 

22-8 

23 

30 

410SP.22 

540SP.22 
540SP.23 

145 
145 

320 
320 

470 
470 

34-0 
34-0 

62-6 
62-6 

88-7 
950 

0-1324 
0-1418 

329(32-9)    1944 
329(32-9)    194-4 

437-2 
437-2 

732-6 
784-5 

12-7 
12-7 

19-1 
19-1 

22-7 
24-4 

30 
30 

35 

410SP.23 

35 

410SP.24 

540SP.24 

145 

320 

470 

340 

62-6 

105-0 

0-1567 

329(32-9)    1914 

437-2 

864-7 

12-7 

19-1 

27-1 

30 

35 

410SP.25 

540SP.25 

170 

370 

720 

13-0 

18-1 

340 

0-0472 

230(230)     49-44 

80*31 

194-4 

7-44 

8-74 

12-7 

20 

23 

410SP.26 

540SP.26 

170 

370 

720 

13-0 

21-9 

410 

0-0569 

230  (23-0)     49-44 

97-38 

234-3 

7-44 

10-8 

15-5 

20 

23 

4I0SP.27 

540SP.27 

170 

370 

720 

13*0 

25-5 

48-0 

0-06C7 

230(230)     49-44 

113-46 

274-5 

7-44 

12-8 

18-5 

20 

23 

410SP.28 

540SP.28 

170 

370 

720 

18-1 

340 

62-6 

0-0869 

282  (28-2)     80-31 

194-4 

437-2 

8-74 

12-7 

191 

23 

30 

410SP.29 

540SP.29 

170 

370 

720 

18-1 

41-0 

66-9 

0-0929 

282(282)     80-31 

234-3 

467-6 

8-74 

15-5 

20-5 

23 

30 

(CMM 

2n 


nt27U(PMlI).lll» 


TAM4  sittKmAianiominorTnimfimiwA»row 


DinoNAnoN       EmonviLiNoni     SionoNMoMUM      Ratiooi  EqjRVAUwr     MMttTorlmnu 


h     h     '« 


^t      ^      ^     ^Mooouoi       H^i        /} 


^  r 


CkontenoNALAiiA 


Top   Middle  BoUom      and 
Enionvi 

SULMk 


Top    Middle   Bottom 


JOOff 
'  )       LiNOTH 

ii       A       iii     r-^—s 
Top    Middle  Bottom    A      Z. 


(1) 


(2)  (3)  (4)  (5)  (6)       (7)         (8)  (9)  (10)  (II)  (12) 

cm  cm  cm  cm"  cm'      cm*  N(k|f)  cm*  cm*  cm* 

410SP40    MOSP.90    170  870  720  IS-l  41'0     78-7  0-1024  282(28-2)  80-81  23f3  51f5 

410SP41    5408P.81     170  870  720  m  m  88-7  0'1232  848(S4'8)  194-4  4S7'2  782'6 

410  8P«    M08P.82  .170  870  720  84-0  62'6  95'0  O-ISIS  848(84-8)  194-4  487-2  784-5 

410SP^3    540SP.38    170  870  720  m  82-6  105-0  0-1458  848(84-8)  194-4  437-2  864-7 

4108P.84    540SP.84    165  890  710  18-1  41-0     62-6  0-0882  295(29-5)  80-81  284-8  487-2 

410SP.85    540SP.35    165  390  710  181  410  66-9  0-0942  295(29-5)  80-31  234-3  467-6 

4108P^    540SP.36    165  390  710  18-1  41-0     73-7  0-1038  295(29-5)  l|0-8l  234-8  514-5 

410SP.87    540SP.37     165  390  710  84-0  62-6     88-7  0-1249  366(36-6)  19f4  437-2  782-6 

4108P.88    5408P.38    165  890  710  840  62-6  950  0-1338  366(36-6)  194-4  437-2  784-5 

410SP.39    540SP.39    165  390  710  34-0  62*6  1050  0-1479  866(86-6)  1944  437-2  864-7 


410  SP^  540SP40  180  420  760  181  41-0  62-6 

410SP41  540SP41  180  420  760  18-1  41-0  66-9 

410SP42  540  SP^  180  420  760  181  41-0  73-7 

410SP43  540SP43  180  420  760  34-0  62-6  88J 

410  SP^  540SP-44  180  420  760  34*0  62-6  95-0 

410$P-45  540SP^5  180  420.  760  34-0  62-6  1050 

410SP46  540  SP^  180  420  760  62-6  88-7  133-0 

410SP^7  540SP47  180  420  760  62-6  88-7  1460 

410  SP^  540  SP^  180  420  760  62-6  88-7  159-0 

410SP.49  540  SP^  210  480  860  18-1  41-0  62-6 

410SP.50  540SP.50  210  480  860  18-1  41-0  66-9 

410SP.51  540SP.51  210  480  860  18-1  48-0  73-7 

410SP*52  540SP.52  210  480  860  34-0  62-6  88-7 

410SP^8  540SP.53  210  480  860  84-0  62-6  95-0 

410  8P^  540SPi54  210  480  860  84-0  62-6  105-0 

4108P45  540SP.55  210  480  860  62-6  88-7  133-0 

410  SP^  540  SP^  210  480  860  62-6  88-7  146-0 

4lO$P-57  540SP^7  210  480  860  62-6  95-0  159-0 


0-0824  313(31-3)  80-31 

0-0880  813(81'3)     m\ 

0-0970  313  (31-8)     80-81 

0-1167  887(38-7)  194-4 

0-1250  387(88-7)  194-4 

0-1382  387(38-7)  194-4 

0-1750  464(46-4)  437-2 

0-1921  464(46-4)  437-2 

0-2092  464(46-4)  437-2 


0-0728 
0-0778 
0-0857 
0-1031 
0-1105 
0-1221 
0-1547 
0-1698 
(^1849 


347  (8f  7)  80-31 

347(84-7)  80-81 

847^84-7)  80-81 

431(48-1)  19f4 

481(48-1)  194-4 

431(43-1)  194-4 

316(51-6)  437-2 

516(51-6)  487-2 

516(51-6)  487-2 


234-3  437-2 

234-3  467-6 

234-3  514-5 

437-2  732-6 

437-2  784-5 

437-2  864-7 

732-6  1284-0 

732-6  14170 

732-6  15360 

284-3  437-2 

284-8  467-6 

274-5  514-5 

437-2  782'6 

487-2  784-5 

437-2  864-7 

782-6  12840 

732-6  14170 

7845  1536-0 


(18)  (14) 

cm^  cm 

8-74  15-5 

12-7  19-1 

12-7  19-1 

127  19-1 

8-74  15-5 

8-74  15-5 

8-74  15-5 

12-7  19-1 

12-7  19-1 

12-7  19-1 

8-74  15-5 

8-74  15-5 

8-74  15-5 

12-7  19-1 

12-7  19-1 

12-7  19-1 

19-1  22-7 

19-1  22-7 

19-1  22-7 

8-74  15-5 

8-74  15-5 

8-74  15-5 

12-7  19-1 

12-7  1^1 

12-7  19-1 

1^1  22-7 

19-1  22-7 

19-1  24-4 


(15)  (16)  (17) 
cm'  cm  cm 
23     30 


22-8 
22-7 
24-4 
27-1 


19-1 
20-5 
22-8 
22-7 
24-4 
27-1 
28-7 
31-9 
34-8 

19-1 
20-5 
22-8 
22-7 
24-4 
27-1 
81-9 
81-9 
84-8 


30  35 
30  85 
30     35 


19-1      23     30 
20-5      23     30 


2^8 

a 

30 

m 

30 

35 

24-4 

30 

35 

2M 

30 

35 

23  30 

23  30 

23  30 

30  35 

30  35 

30  35 

35  40 

35  40 

35  40 

23  30 

23  SO 

23  30 

30  35 

80  85 

80  85 

85  40 

35  40 

85  40 


kLM 


"I 

r 


1. 


f 


Gl 


mm 
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TAIIB4  IIIUCriJlULPROPIRimOFTUIUUinm 


DnONATlOK  EmClIVlIlNOTH        SlOnONMODULUI 


h      h      k 


Top 


Bottom 


RAiioof  £(9nvAiiirr     MomNtQfliaKiau 

Sionoif    WwdUad  /      .  .  i^. 

MoMin       Wi        /j        L        /| 

AND  Top    MkuUe   Bottom 

Efiwnvi 
LinotrMi 


GiOM^ionoNAiAm      Joimt 
>  /    ■  '     '^  ■  ■     n     LiiiOT« 


Tq>    mat  Bottom    1^      /,' 


(1) 


410  8P^ 
4HI8P.59 
410  SP^ 
410SP41 
4108P42 
410  8P« 
410  8P^ 
4108P45 
410  8P^ 


540  8P^ 
5408P^9 
M08P40 
540SP41 
540  8P^ 
540  8P^ 
540  8P^ 
5408P45 
540  8P^ 


(2)  (8)  (4) 

cm'  cm  cm 

250  560  940 

250  560  940 

250  560  940 

250  560  940 

250  560  940 

250  560  940 

250  560  940 

250  560  940 

250  560  940 


(5)       (6)  P) 

cm'     cm'  cm' 

34-0  62*6  887 

34*0     62'6  95'0 

340  62'6  105-0 

62-6  88*7  1S3-0 

62-6  88'7  146H) 

62-6  95*0  159-0 

88-7  133*0  171-0 

88*7  133-0  1950 

88-7  133-0  2050 


(8)  (9) 

N(kgt) 

0*0944  461(46*; 

0-101 1  461  (46- 

0-117  461  (46- 

0-1415  55S(55-3; 

0-1553  553(55-3) 

0-1691  553(55-3] 

0-1819  647(64-7] 

0-2074  647(64-7; 

0-2181  647(64-7; 


410SP47  5408P^7  300 

410  8P^  540  SP^  300 

410  SP^  540  SP^  300 

410SP.70  540SP.70  300 

410SP.71  540SP.71  300 

410SP.72  5408P.72  300 


1040  62-6  88-7  133-0  0-1279  600(60-0] 

1040  62-6  950  146-0  0-1404  600(60-0; 

1040  62-6  105-0  1590  01529  600(60-0] 

1040  88-7  133-0  171-0  0-1644  702(7(^2; 

1040  88-7  133-0  195-0  0-1875  702(70^2; 

1040  88-7  133-0  205-0  0-1971  702(70-2] 


4108P.73  540SP.73  840  740  1190  62-6  95-0  146-0  0-1227  684(68-4] 

4108P.74  540SP.74  340  740  1190  62-6  105-0  159-0  0-1336  684(68-4) 

410SP.75  540SP-75  340  740  1190  88-7  133-0  195-0  0-163.9  902(90-2) 

410SP.76  540SP.76  340  740  1190  88-7  133-0  205-0  0-1723  902(90-2; 

410SP.77  540SP.77  390  840  1310  62-6  95-0  146-0  0-1115  738(73-8] 

4108P.78  540SP.78  390  840  1810  62-6  105*0  159-0  0*1214  738(73*8) 

4108P.79  540SP.79  390  840  1310  88*7  133-0  195-0  0-1489  873(87*3] 

410SP40  540 SP^  390  840  1310  88*7  138*0  2050  0-1565  873(87-3] 


(10)  (11)       (12) 

cm^  cm^       cm 

19f4  437-2  7732-6 

194-4  437-2  7754*5 

1944  437-2  8864-7 

437-2  782-6  1284-0 

437-2  732-6  1417-0 

437-2  78f5  15360 

732-6  1284-0  1874-0 

732-6  12840  2142-0 

732-6  12840  2247-0 

437-2  732-6  1284-0 

437-2  784-5  1417-0 

437-2  864-7  15360 

732*6  1284-0  1874-0 

732-6  12840  2142-0 

732-6  12840  2247-0 


(13)  (14) 

du  cm 

12-7  19-1 

12-7  19-1 

12-7  19-1 

19-1  22-7 

19-1  22-7 

19-1  24-4 

22-7*  28-7 

22-7  28-7 

22-7  28-7 

19-1  22-7     28-7 

191  24-4     31-9 


(15)     (16)   (17) 


cm     cm    cm 


m 

30 

3S 

2^4 

30 

33 

m 

30 

35 

2fr7 

35 

40 

)l'9 

a 

40 

3f8 

35 

40 

m 

40 

45 

37-6 

40 

45 

39-5 

40 

45 

iA 


Y- 


35     40 
35     40    ^ 


19-1  27-1  34-8  35  40 

22-7  28-7  326  40  45 

22*7  28-7  376  40  45 

22-7  28-7  39-5  40  45 


437-2  7845  1417-0  19-1  24-4  31-9  35  40 

437-2  864*7  15360  19-1  27-1  34-8  35  40 

732-6  12840  2142-0  22-7  28-7  37-6  40  45 

732-6  12840  2247-0  22-7  26-7  39-5  40  45 

437-2  7845  1417-0  19-1  24-4  31*9  35  40 

437-2  864-7  1536-0  19-1  27-1  34*8  35  40 

732-6  1284*0  2142-0  22*7  28*7  37-6  40  45 

732-6  12840  2247-0  22-7  28-7  39-5  40  45 


f- 


01 


A£ 


Non~EtHlnbt«iodliiidl)iMd«wypRiwoflOOOMh(tpprnlOOIt/mi)(nlhliuifi^ 
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IS  :  2713  (Part  ID)  -  IMO 


PART  ill 


Indian  Standard 

SPECIFICATION  FOR 
TUBULAR  STEEL  POLES  FOR 
OVERHEAD  POWER  LINES 

SPECIAL  REQUIREMENTS  FOR  POLES  MADE  FROM 
STEEL  OF  TENSILE  STREhfGTH  S40  MPa 


(Second  Revision) 


1.  SCOPE 

1.1  This  part  covers  the  special  requirements  for 
tubular  steel  poles  of  circular  cross  section  made 
of  steel  of  minimum  tensile  strength  540  MPa 
overhead  power  lines.  The  general  rsquirements 
arc  covered  in  Part  I. 

2.  DESIGNATION 

2*1  Tubular  steel  stepped  and  swaged  poles  con- 
fcH^ming  to  this  standard  (Part  III)  shall  be 
designated  as  540  TP  and  540  SP  respectively, 
foUowed  by  a  serial  number  as  shown  in  col  1  of 
Tables  1  and  2. 


Example:  540  SP  12  IS 
1980 


2713  (Parts  I  and  III)- 


3.  TUBES  FOR  THE  MANUFACTURE  OF 
POLES 

3.1  The  tubes  for  making  poles  shall  conform  to 
grade   YSt  310   of  IS  :  1161-1979*  except  that 

a)  Manual  metal  arc  welding  process  may  also 
be  used  to  maniifacture  tubes. 

b)  Cold   bend   test  need   not  be   conducted. 


3J.1  For  mechanical  test  the  tubes  shall  be 
sampled  as  per  IS  :  4711-1974*  depending  on  the 
number  of  tubes  in  the  lot  to  be  inspected. 

4.  PHYSICAL     REQUIREMENTS     FOR 
HNISHED  POLES 

4,1  The  steel  sample  obtained  from  the  finished 
pole  when  tested  in  accordance  with  IS :  1894- 
1972t  shall  show  a  minimum  tensile  strength 
of  540  MPa  (55*0  kgf/mm*)  and  a  minimum 
percentage  elongation  specified  in  10.1.1  and 
10.1.1.1  of  IS:  1161-1979J. 

5.  DIMENSIONS  AND  STRUCTURAL 
PROPERTIES 

5.1  The  dimensions  of  poles  shall  be  as  given  in 
Table  1  for  stepped  poles  and  Table  2  for  s%vaged 
poles.  Useful  properties  of  these  poles  calculated 
on  the  basis  of  dimensions  are  also  given  in  Tables 
1  and  2. 

5.2  A  few  structural  properties  which  are  useful 
in  designing  the  poles  are  given  in  TaUes  3  and  4 
of  Part  II  of  this  standard. 


^Specification  for  steel  tubes  for  itructund  purposes  {third 
noision). 


I  MPk  -  0*101  972  kgr/rnm*. 

^Methods  for  sampling  of  steel  pipes,  tubes  and  fittings 
(first  rauhn ). 

tMethod  for  tensile  testing  of  steel  tubes  (first  revisim ). 

tSpecification  for  steel  tubes  for  structural  purposes  (tlM 
nvision). 
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TABUl  81EPPED  POLES  MAM  FROM  STEEL  OF  VLTIMAIE IINSIU  87^ 

(Cki»2.1,5.1(»(/A4.U) 


DiflOKA* 

HON 

Ovtt-  Plant- 

ALL      m 
LiNOTH  DiPIH 

L 

Load 
Appuid 

PROM 

Top 

ATA 

HUQHT 

Abqvb 

Ground 

H 

Waii 
Km 

f ^ — ->       Diaiohr 

A,xA,xAi           opSnpi 

A    Di    A 

Approx     Brkax-      Crippl* 

WUOHT        OfG              INO 

OP       L6A0        Load 
Pou 

WoRxmaloAD        Loadpor 

Loitd         LomT     Exqbeoino 
13  mm 
2           2-5 

LOAOIOR 

TWORARY 

DiPLBOnON 

OF 

157-5  mm 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7)                  (8) 

(9) 

(10)          (11) 

(12)          (13)          (14) 

(15) 

(m) 

(m) 

(m) 

(m) 

(mm) 

(m)               (mm) 

(kg) 

N(kgf)       N(kgf) 

N(kgf)       N(kgf)       N(kgf) 

N(kgf) 

540  TPl 

7-00 

125 

030 

5.75 

3.65 

3.60x1.70x1.70  114.3x88.9x76.1 

60 

3360(343)  2390(244) 

1200(122)  1340(137)  1640(167) 

745  (76) 

540TP.2 

700 

1'25 

0.30 

5.75 

4.50 

3-60x1.70x1.70  114.3x88-9x76.1 

73 

4060(414)  2880(294) 

1440(147)  1630(166)  1970(201) 

902  (92) 

540  T?.  3 

7'00 

125 

0-30 

5.75 

5.40 

3.60x1-70x1.70  114.3x88-9x76-1 

87 

4750(484)  3370(344) 

1690(172)  1900(194)  2300(235) 

990(101) 

540  IT.  4 

7-50 

1-25 

0.30 

6.25 

3.65 

4-00x1.75x1-75  114.3x88.9x76.1 

65 

3080(314)  2190(223) 

1090(111)  1240(126)  1500(153) 

598  (61) 

540  TP.  5 

7-50 

1-25 

0.30 

6.25 

4.50 

4.00x1-75x1-75  1 14-3  x  88-9  x  76-1 

79 

3720(379)  2640(269) 

1320(185)  1490(152)  1800(184) 

716  (73) 

540  IT.  6 

7'50 

1-25 

0-30 

6.25 

540 

4-00x1-75x1-75  114-3x88-9x76.1 

94 

4350(444)  3090(315) 

1550(158)  1750(178)  2120(216) 

834  (85) 

5401?.? 

7-50 

1-25 

0-30 

6-25 

4<50 

4.00x1-75x1-75  139.7x114^3x88-9 

97 

5680(579)  4030(411) 

2020(206)  2280(232)  2760(281) 

1380(141) 

540  IT.  8 

7'50 

1'25 

0.30 

625 

4-85 

4.00x1-75x1-75  139-7x114.3x88.9 

105 

6060(618)  4300(439) 

2150(219)  2420(247)  2940(300) 

1470(150) 

540'IT.9 

7-50 

1'25 

0-30 

6-25 

5.40 

4.00x1.75x1-75  139.7x114-3x88-9 

116 

6680(681)  4750(484) 

2370(242)  2670(272)  3250(331) 

1620(165) 

540  mo 

8-00 

1-50 

0*30 

6.50 

3.65 

4-40x1-80x1-80  114-3x88-9x76-1 

69 

2960(302)  2100(214) 

1050(107)  1)90(121)  1440(147) 

530  (54) 

540TP.ll 

S'OO 

150 

0.30 

6.50 

4.50 

4.40x1.80x1-80  114-3x88-9x76-1 

88 

3620(369)  2570(2621 

1280(131)  1450(148)  1760(179) 

637  (65) 

540TP.12 

8'00 

1-50 

0-30 

6.50 

5.40 

4-40x1.80x1.80  114.3x88.9x76il 

101 

4180(426)  2960(302) 

1480(151)  1670(170)  2030(207) 

745  (76) 

540TP.13 

8-00 

1.50 

0-30 

6.50 

4.50 

4.40x1.80x1-80  139.7x114.3x889 

104 

5440(555)  3860(394) 

1930(197)  2180(222)  2650(270)   1230(125) 

540TP.14 

8-00 

150 

0.30 

6.50 

485 

4.40x1-80x1-80  139-7X  114-3x88-9 

113 

5820(593)  4130(421) 

2070(211)  2320(237)  2820(288) 

1300(133) 

540^.15 

800 

1'50 

0.30 

6.50 

5-40 

4.40x1.80x1-80  139-7x114-3x88.9 

125 

6410(654)  4550(464) 

2280(232)  2570(26J)  3120(318)   1400(147) 

540TP.16 

8-50 

1-50 

0.30 

7.00 

3-65 

4-50x2.00x2-00  114-3x88-9x76'l 

73 

2740(279)  1940(198) 

971  (99)  1100(112)  1330(136) 

412  (42) 

540  IT  17 

8'50 

1-50 

0.30 

7.00 

4.50 

4.50x2-00)^2-00  llf3x 88-9x76-1 

89 

3300(337)  2340(239) 

1180(120)  1320(135)  1610(164) 

490  (50) 

540  mia 

8-50 

1-50 

0.30 

7.00 

5.40 

4.50x2-00x2-00  1 14-5  x  88-9  x  76-1 

106 

3000(394)  2750(280) 

1370(140)  1550(158)  1870(191) 

589  (59) 

540  TWf 

8-50 

1.50 

0.50 

7-00 

4.50 

4.50x2'00x2'00  139-7x114-3x88.9 

110 

5040(514)  3580(865) 

1780(182)  2020(206)  2450(206) 

951  (97) 

540  TMO 

a.50 

1-50 

0'30 

7.00 

4*85 

4-50x2'OOx2'00  139.7x114-3x88-9 

119 

5380(549)  3820(390) 

1910(195)  2160(220)  2620(267) 

1020(104) 

5401^21 

8-50 

1.50 

0.30 

7.00 

5-40 

4.50x2-00x2-00  139-7x114-3x88-9 

132 

5930(605)  4220(430) 

2110(215)  2370(242)  2880(294) 

1120(114] 

540TP.22 

8-50 

1-50 

0.30 

700 

4.50 

4-50x2-00x2-00  165-1x139-7x114-3 

134 

7140(728)  5070(517) 

2530(258)  2850(291)  3470(354)   1660(169) 

540TP-23 

8-50 

1.50 

0-30 

7-00 

4-85 

4-50x2-00x2-00  165-1x139-7x114.3 

lf5 

7650(780)  5430(554) 

2720(277)  3060(312)  3720(379) 

1780(181) 

540TP.24 

8«50 

1.50 

O'SO 

7.00 

5.40 

^50x200x2-00  165-1x139-7x114-3 

160 

8450(862)  6000(612) 

3^000(306)  3380(345)  4110.(419) 

1950(199) 

lkgf-9-80665N. 

hi 
H 
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18 12713  (Part  III).19Se 

Tikiui  mmDPOUliuianounEa()ruLTiiunnNmfniimiHMMh(i}i|VMO--cw 

DiKONA- 

OVIR*    FUKT- 
AU       MO 

Unoth  Dipw 
L 

Load  Hiton 

A?niio  Akivi 

iMM  Qwm 

Top      H 

ATA 

Dbtahoi 

Wau 
tarn. 
m 

Snpi             OuTuoi 

Amox    BuAi<     Cnm^ 
Wmsr      m        no 
or        Load       Load 
Tou 

WounoLoAo       LoAOKtt 

f  ■*•  ■  •'■■■<  huumiT 

Crippling     Brtakiiit     Snxor 
Loid        Loid     Ensram 
13  mm 
2           M 

LOADIOt 

HON 

D,    D,    D, 

IBHPOIUUIY 

Dutionw 

Ot 

157-9mffl 

(1) 

(2) 

(3) 

(♦) 

(5) 

(6) 

W           (») 

(9) 

(10)         (11) 

(12)         (IJ)         (14) 

(15) 

(m) 

W 

(m) 

(«) 

H 

(m)              (mm) 

M 

N(kgO       N(kgO 

K(kit)    N(krt    ^m 

m 

MOTP^ 

900 

1-50 

0-30 

7-50 

3-65 

4-80x2-10x2-10  114-3x889x76-1 

78 

2550(260)  1810(185) 

902  (92)  1020(104)  1240(126) 

393  (34) 

S40TF.26 

S'OO 

1-50 

0-30 

7-50 

4-SO 

4-80x2-10x2-10  Ilf3x889x761 

94 

9070(919)  2810(212) 

1090(111)  1230(125)  1490(152) 

402(41) 

MOTP^J 

900 

1-50 

1^30 

7-50 

5-« 

4-80x2-10x2-10  1149x88-9x76-1 

113 

9600(967)  2560(261) 

1290(130)  1440(147)  1750(178) 

471(48) 

i40TP.28 

»00 

1-50 

0-30 

7-50 

f50 

4-80x2-10x2-10  139-7XI14-3X88-9 

117 

4690(478)  9920(999) 

1670(170)  1870(191)  2280(232) 

775  (79) 

M0TP^9 

m 

1-50 

0-30 

7-50 

4-85 

4-80x2-10x2-10  139-7x114-3x889 

126 

9010(511)  9560(969) 

1780(181)  2000(204)  2490(248) 

824(84) 

MOTP-SO 

900 

150 

0-30 

7-50 

5-40 

480x2-10x2-10  139-7xll4-9x88-9 

140 

5520(569)  9920(400) 

1960(200)  2210(225)  2690(274) 

912(93) 

MOTPJl 

»00 

1-50 

0-30 

7-50 

4-50 

4-80x2-10x2-10  165-1x139-7x114-3 

142 

6650(678)  4720(481) 

2969(241)  2660(271)  9240(990) 

1340(137) 

M0TPJ2 

9-00 

1-50 

0-30 

7-50 

445 

4-80x2-10x2-10  16»lx  139-7x1143 

154 

7120(726)  5050(515) 

2590(258)  2840(290)  9460(959) 

1440((47) 

M0TP43 

900 

1-50 

0-30 

7-50 

5-40 

480x2-10x2-10  165-1x139-7x114-3 

170 

7860(802)  5580(569) 

2790(285)  9150(921)  9820(390) 

1590(182) 

510TP-M 

9'50 

1-80 

0-60 

7-70 

4-50 

4-90x2-30x2-30  1397x114-3x889 

122 

4760(485)  9970(944) 

1690(172)  1900(194)  2310^36) 

745  (76) 

MOTF-35 

9'50 

1-80 

0-60 

7-70 

4-85 

490x2-30x2-30  139-7x114-3x889 

139 

5080(518)  9610(968) 

1800(184)  2090(207)  2470(232) 

794(81) 

M0TP46 

9'M 

1-80 

0-60 

7-70 

5-40 

4-90x2-30x2-30  139-7X  114-3x88-9 

147 

5600(571)  9970(405) 

1900(209)  2240P)  2790P) 

883(90) 

540TP.37 

9'30 

1-80 

0-60 

7-70 

4-50 

4-90x2-30x2-30  165'lxl39-7xll4-3 

149 

6740(687)  4790(488) 

2390(244)  2700(275)  3288(994) 

1300(133) 

HOTP-38 

9'90 

1-80 

0-60 

7-70 

4-85 

4-90x2-30x2-30  165-1x199-7x114-3 

161 

7200(736)  5190(529) 

2560(261)  2880(294)  3510(358) 

1390(142) 

MOTP^ 

9-50 

1-80 

0-60 

7-70 

5-40 

4-90x2-30x2-90  1651xl997xll4-9 

178 

7970(813)  5660(577) 

2830(289)  9190(925)  9870(995) 

1540(157) 

540TP-«) 

l»0O 

1-80 

0-60 

820 

4-50 

5-20x2-40x2-40  199-7x114-9x889 

129 

4440(453)  9160(322) 

1580(161)   1780(181)  2160(220) 

618  (69) 

MOTMl 

tooo 

1-80 

0-60 

8-20 

4-85 

5-20x2-40x2-40  1397x114-3x889 

140 

4750(484)  9970(944) 

1690(172)  1900(194)  2900(295) 

686  (70) 

MOTP^ 

10-00 

1-80 

0-60 

8-20 

5-40 

5-20x2-40x2-40  199-7x114-9x889 

155 

5290(599)  9710(978) 

1850(189)  2090(219)  2540(259) 

726  (74) 

540TP-4S 

10-00 

1-80 

0-60 

fr20 

4-50 

5-20x2-40x2-40  165-1x139-7x114-9 

157 

6900(642)  4470(456) 

2240(228)  2520(257)  3060(312) 

1070(109) 

!«)TM4 

10-00 

1-80 

0-60 

820 

4-85 

5-20x2-40x2-40  165-1x139-7x114-9 

170 

6750(688)  4790(488) 

2390(244)  2700(275)  9280(394) 

1150(117) 

M0TP45 

1»00 

1-80 

0-60 

820 

5-40 

(20x2-40x2-40  165-1 X  139-7x114-3 

188 

7450(760)  5900(540) 

2690(270)  2980(904)  9620(989) 

1260(128) 

MOTP-46 

10-00 

1-80 

O60 

8-20 

4-85 

5-20x2-40x2-40  193-7x165-1x139-7 

202 

9440(963)  6710(684) 

9950(942)  9780(985)  4590(468) 

1890(193) 

540TP47 

10-00 

180 

0-60 

820 

5-40 

5-20x2-40x2-40  193-7x165-1x139-7 

224 

10400(1057)  7360(750) 

9680(975)  4190(429)  5040(514) 

2090(219) 

S40TP-48 

11^00 

1-80 

0-60 

820 

3-90 

5-20x2-40x2-40  193-7x165- 1x139-7 

244 

11300(1151)  8010(817) 

4010(409)  4510(460)  5480(599) 

2270(291) 

540TF49 

11-00 

1-80 

0-60 

»20 

150 

5-60x2-70x2-70  139-7x1143x889 

141 

3920(400)  2780(284) 

1390(142)  1570(160)  |900(194) 

422(43) 

MOTP-50 

1100 

1-80 

»60 

»20 

^85 

3-60x2-70x2-70  139-7x114-9x889 

159 

4200(428)  2980(904) 

1490(152)  1680(171)  2040(208) 

451(46) 

MTMI 

11-00 

1-80 

m 

9-20 

5-40 

9-80x2-70x2-70  1397x114-3x889 

169 

4620(471)  9280(994) 

1640(167)  1840(108)  2250(229) 

500(51) 

mm 

u-oo 

1-D 

M> 

»20 

4-90 

5-80x2-70x2'70  165-1x139-7x114-9 

179 

5560(567)  9990(409) 

1970(201)  2290(227)  2710(276) 

739(75) 

NOT^SS 

It-OO 

l-K 

»« 

>» 

f8S 

»60x2-!IOx]^;0  165-1x139-7x114-3 

187 

5960(608)  4240(432) 

2120(216)  2380(J43)  2890(295) 

784(80) 

I 

1 

i 
»> 

i 

1 

1 

(GmKWJ 


iii2m(hitm).iM 


TABUl  mrrorOUSlIWEm(mfREL(Vin,TIIUTEnNIUmiNGTRS«Mh(»l«r/mai')--CW 


Desiona* 

•MAM 

Over.  Punt-   Load  Hkoht  Wall 

ALL        INQ      APPLIBO  ASOVS    ThICX- 

Unotu  Depth    prom  Ground   nbsi 
L               Top      H 

ATA 

Distance 

Stbpi 

Outside 
Diametir 
opStw! 

D,     D.     D, 

Approx 
Weioht 

op 
Pole 

Break* 

INO 

Load 

Crifpl* 

INO 

Load 

WoRxmoLoAD 

J    1   4     A 

LOADfOR     LOASIOR 
PlIMANIirT  TnffORARY 

Sit  NOT    DifisonoN 

ExGUDDfO          op 

13  mm      157*5  mm 

A)XA,xA, 

&ipp% 

Load 
2 

Breaking 
Load 

2-5 

(1) 

(2)    >(3)       (4)       (5)       (6) 

(7) 

(8) 

P) 

(10) 

(11) 

(12) 

(13) 

(14)          (15) 

(m)      (m)      (ra)      (m)     imm) 

(m) 

M 

k) 

N(kgt] 

m 

N(kgf) 

m 

m    m 

647(66) 
971(99) 


540TP.54  ll'OO     1'80     0-60     9-20     5-40    5'60x 2-70 x 2-70  165-1  xl397x  114-3     206  6590(672)  4680(477)  23W(239)  2640(269)  3210(827)  869  (88) 

540TP.55   11-00     1-80     060     9-20     485    5-60 x 2-70x2-70  193-7x  165-1  x  139-7     222  8340(851)  5920(604/  2960(302)  3330(340)  4060(414)  1330(136) 

540TP.56   11-00     1-80     0-60     920     5-40    5-60x2-70x2'70  193-7X 165-1  x  139-7     246  9160(934)  6500(663)  3260(332)  3670(374)  4450(454)  1430(146) 

540TP.57   11-00      1-80     0-60     9-20     5-90    5-60x2-70x2-70  193-7x1651x139-7     268  9970(10J7)  7080(722)  3540(361)  3990(407)  4840(494)  1550(158) 

540TP.58   1200     2-00     0-60    10-00     450    5-80x3-10x3-10  1651x139-7x114-3     187  5090(519)  3610(368)  1800(184)  2040(208)  2470(252)  549(56) 

540TP.59   12-00     2-00     0-60    10-00     4-85    5-80x3- 10x3- 10  1651 X  139-7x114-3     202  5450(556)  3870(395)  1930(197)  2180(222)  2650(270) 

.')40TP.60   1200     2-00     0-60    10-00     5-40    580x3-10x3-10   165-1x139-7x114-3     223  6020(614)  4280(436)  2140(218)  2410(246)  2920(298) 

540TP.61    1200     2*00     0-60    10-00     4-85    580x3-10x3-10   193'7x  165-1x139-7     241  7630(778)  5410(552)  2710(276)  3050(311)  3710(378) 

540TP.62   1200     2-00     0-60    1000     540    5-80 x 3- 10x3- 10  193^7x165-1x139-7     266  8380(854)  5940(606)  2970(303)  3350(342)  4070(415)  1070(109) 

540TP.63   1200     2-00     0-60    10-00     5-90    5-80 x 3- 10x3- 10  193-7x165-1x139-7     291  9120(930)  6470(660)  3240(330)  ^650(372)  4430(452)  1160(118) 

540TP.64   1200     2-00     0-60    10-00     4-85    5-80 x 3- 10x3- 10  219-1  x  193-7x1651     279  9820(1001)  6970(711)  3480(355)  3920(400)  4770(486)  1470(150) 

540TP.65   12-00     2-00     0-60    10-00     5-60    5-80x3- 10x3- 10  219-1 X  193-7x1651     319  11200(1141)  7940(810)  3970(405)  4470(456)  5440(555)  1680(171) 

540TP.66   12-00     2-00     0-60    10-00     5-90    580x3-10x3-10  219-1x193-7x165-1     336  11800(1199)  8340(851)  4180(426)  4710(480)  5720(583)  1760(179) 

256  6890(703)  4890(499)  2450(250)  2760(281)  3350(342) 

286  7570(772)  5370(548)  2690(274)  3030(309)  5680(375) 

312  8250(841)  5850(597)  2930(299)  3300(336)  4010(409) 

54OTP.70   1300     2-00     0-60    11-00     4-85    5-80x3-60x3-60  219-1x193-7x165-1     300  8860(904)  6300(642)  3150(321)  3550(362)  4310(439)  1060(108) 

540Tt.71   13-00     2-00     0-60    11-00     5-60    5-80 x 3-60x3-60  219-1x19^7x165-1     343  10100(1031)  7180(732)  3590(366)  4040(412)  4910(501)  1220(124) 

540TP.72   13-00     2-00     0-60    11-00     5-90    5-80x3-60x3-60  219-1x193-7x1651     362  10600(1084)  7550(770)  3780(385)  4260(434)  5170(527)  1270(130) 


540TP.67 

13-00 

2-00 

0-60 

11-00 

4-85 

5-80x3-60x3-60 

193-7x165-1x139-7 

540TP.68 

13-00 

200 

0-60 

11-00 

5-40 

5-80x3-60x3-60 

193-7xl65-lxl39-7 

540TP.69 

13-00 

2-00 

0-60 

11-00 

5-90 

5-80x3-60x3-60 

193-7x165-1x139-7 

765(78) 
834(85) 


540TP.73  14-50  2-00  0-60  12-50  5-40  6-50x400x4-00  193-7 X 165- 1x139-7  319  6620(675)  4700(479)  2350(240)  2650(270)  3220(328) 

540TP-74  14-50  2-00  0-60  12-50  5-90  6-50x4-00x400  I93'7x  165-1x139-7  348  7210(735)  5120(522)  2560(261)  2880(294)  3500(357) 

540TP-75  14-50  2-00  0-60  12-50  5-60  6-50x400x4-00  219-1  xl93'7)(165'l  382  8840(901)  6280(640)  3140(320)  3530(360)  4300(438) 

540TP.76  14-50  2-00  0-60  12-50  5-90  6-50 X 4-00 X 4-00  219'lxl93'7xl65'l  404  9290(947)  6590(672)  3300(336)  3720(379)  4510(460) 

540TP.77  1600  2-30  m  13-70  5-40  7-00x4-50x4-50  193-7x165-1x139-7  351  6010(613)  4270(435)  2140(218)  2400(245)  2920(298) 

540TP.78  16-00  2-30  0-60  13-70  5-90  700x450x450  193-7X  165-1x139-7  383  6550(668)  4650(474)  2320(237)  2620(267)  3190(323) 

540TP.79  16-00  2-30  0-60  13-70  560  7-00x4-50x4-50  219-1^93-7x165-1  421  8030(819)  5700(581)  2850(291)  322((328)  3900(398) 

540TP'80  16-00  2-30  0-60  13^0  5-90  7-00x4-50x4-50  219-1x193-7x165-1  444  8440(861)  5990(611)  3000(306)  3370(844)  4100(418) 


520(53) 
559(57) 
814(88) 
853(87) 

882(39) 
412(42) 
598(61) 


Nom  1  -<  Based  on  assumption  that  steel  weighs  7-85  glcmV 
Non  2  -  Before  making  a  selection  of  pole  it  is  necessary  to 


1     I      n 
hi 

H 


a  suitable  ktor  of  safety  which  has  ti 


has  to  be  applied  on  breaking  k)id  or  the  cripp^  load  of  the  pote  IP  die  ciK^ 
on  the  relevant^'dectridty  rules  to  obtain  die  working  load  of  the  pde.  VahMiofworkinsloadof>epoleswithafiKtorofsafety2oncri^ 
in  Table  1  for  intbrmadon.  The  user  will  have  to  cakuUte  the  worling  loads  if  diffoent&ctor^ 
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TABU2  8WA(aa)POU8MADEniO|inmOFUL11IUniBN8a£STRW^ 

{QmUtniU) 


noN      Aa 

LiNOTH 


FLan>  Load  Hnosr    LwoTHOfSKmoia 
MO     hh  Awvi  r 


Dim    m  OiouND  Bottom  Middle    Top 
mn     H       hi      K       ^ 
Top  AT 
aOi* 

TANOI 


OirawDiAwnRANDTHicwmi     Afprox    Briabno     Cwppuno 
OFSicnoNi  Wuotrr      Load        Load 

-)  ofPou 


Middle 


Top 


WoRXiNO  Load 

Col  14      Col  13 
2  2-5 


Load  FOR 
Pbrkanent 

SSTNOT 

ExcfiBomo 
13  mm 


Load  FOR 
Temporary 
Deflec* 
HON  of 
157'5  mm 


a 


(o)     (hi 


(8)      (1)      («) 
(m)     (a)     (m) 


.(9), 


(12) 
H 


(13) 
N(kgO 


ff    * 


540SP.1 
MOSP.2 
MOSP.3 

mm 

MOSP.5 
M0SP4 
540SP.7 
MOSP^ 
MOSP.9 


(mm)  (mm)  [m)  (kg)  N'(kgf)       N(kgf)      N(kgf) 

1.25     O30     5*75     ^00     I'M     150    114-3x3'65  8^9x3-25  76'lx3'25  62-0  3360(343)  2390(244)  1200(122) 

1.25     0-30     5-75     100     1'50     l-SO    Il4'3x4'50  88.9x405  76-lx3'25  730  4060(414)  2880(294)  1440(147) 

1-25     0-30     5-75     ^00     1-50     '-50    114.3x5.40  88.9x4-85  76'lx3'25  85-0  4750(484)  3370(344)  1690(172) 


'50  1'25  0-30  6-25  4-50  1'50  1'50  114'3x3'65  88'9x3-25  76-lx3-25  67 
1'25  0'30  6'25  4-50  1'50  1'50  Il4-3x4.50  88'9x405  ]6'Ix3'25  79 
1'25     0-30     6'25     4-50     1'50     1-50    Ill3x5'40  88-9x485   161x3-25     93 


7'50 


7'50 


N(kgf)      N(kgf) 

340(137)  1640(167) 

630(166)  1970(201) 

900(194)  2300(235) 


N(kgf) 
785(80) 
941(96) 

1090(111) 


240(126)  1500(153)  628(64) 
490(152)  1800(184)  745(76) 
750(178)  2120(216)      873(89) 


540SP.I0  m  1-50  0-30  6-50  4-50  1'75  1-75  114'3x3'65  88'9x325  761x3'25 

540SP.11  8-00  1'50  m  6-50  4-50  1-75  1-75  114'3x4'50  88'9x405  I6Ix3'25 

540SP.12  8-00  1-50  0-30  6-50  4-50  1-75  1-75  114-3x5-40  88-9x4'85  76-1  x325 

540 SW3  8-00  1-50  0-30  6-50  4-50  1-75  1-75  139-7x4-50  114-3x3-65  88'9x3-25 

540SP.14  8-00  1'50  0-80  6-50  4*50  1-75  1-75  139-7x4-85  114-3x450  889x325 


70  2960(302)  2090(214)  1050(107)  1190(121)  1440(147)  520(53) 

83  3620(369)  2570(262)  1280(131)  1450(148)  1760(179)  619(63) 

97  4180(426)  2960(302)  1480(151)  1670(170)  2030(207)  726(74) 

101  5440(555)  3860(394)  1930(197)  2180(222)  2650(270)  1180(120) 

111  5820(593)  4130(421)  2070(211)  2320(237)  2820(288)  1280(131) 


540SP.16  8*50 

540SP.17  8-50 

540SP.18  8-50 

MOSP.19  8-50 

540SP.20  8-50 

540SP^1  8-50 

540  SP^  8-50 

540SP'23  8-50 

540SP.24  8*50 

540SP4!5  9-00 

540  SP^  1^00 

540  SP^  9-00 

1 


1-50  0*30 

1-50  0-30 

1-50  0-90 

1-50  0-90 

1-50  0*30 

1-50  0-30 

1-50  0-30 

1-50  0-30 

1*50  0-30 

1*50  m 

I'SO  0*30 

I'SO  0*90 


7-00  5-00 

7-00  5-00 

7-00  5-00 

7-00  5-00 

7-00  5-00 

7-00  5-00 

7-00  5-00 

7-00  5-00 

7-00  5-00 

7'50  5-00 

7-50  5-00 

7*50  m 


1-75 
1-75 
1-75 
1-75 
1-75 
1-75 
1-75 
1-75 
1-75 

2'00 
2'00 
2-00 


1-75  1113x3-65 

1-75  114-3X4-50 

1-75  114-9x5-40 

1-75  139-7x^50 

1-75  139-7x4-85 

1-75  139-7x5-40 

1-75  165-1x4-50 

1-75  165-1x4-85 

1-75  165-1x540 


88-9x3-25  76'lx3-25  75 

88-9x4-05  76-1X3-25  89 

88-9x4-85  76'lx3-25  104 

114-3x3-65  88-9x3-25  109 

114-3x3-65  88-9x3-25  115 

114-3x4-J0  88-9x3-25  129 

139-7x4.50  114-3x3.65  141 

199-7x4-50  114-3x3-65  148 

139-7x4-50  114-3x8-65  158 


2-00  114'3x9'65  88-9x9-25  76-1x9-25  78 
2'00  114-9x^50  88-9x4-05  76-1x9-25  92 
2'00   114'9x5'40  88-9x4-85  76-1x9-25    108 


2  740  (279)  1 940  (198)  971  (99)  1 100  (1 12)  1 330  (136)  431  (44) 

3300(337)  2340(239)  1180(120)  1320(135)  1610(164)  510(52) 

3860(394)  2750(280)  1370(140)  1550(158)  1870(191)  598(61) 

5040(514)  3580(365)  1780(182)  2020(206)  2450(250)  961  (98) 

5380(549)  3820(390)  1910(195)  2160(220)  2620(267)  1010(103) 

5930(605)  4220(430)  2110(215)  2370(242)  2.880(294)  1130(115) 

7140(728)  5070(517)  2590(258)  2850(291)  3570(354)  1730(176) 

7650(780)  5430(554)  2720(277)  3060(312)  3720(379)  1820(186) 

8450(862)  6000(612)  9000(906)  3380(345)  4110(419)  1970(201) 

2550(260)  1810(185)  902  (92)  1020(104)  1240(1261  939  (94) 

9070(319)  2180(222)  1090(111)  1290(125)  1490(152)  402  (41) 

9600(987)  2560(261)  1280(190)  1440(147)  1750(178)  461  (47) 


i. 


3080(314)  2190(223)  1090(111) 

3720(3?9)  2640(269)  1320(135) 

4350(444)  3090(315)  1550(158) 

7-50     1-25     m     m     f50     1'30     1'50   139'7x4'50  H43x3-65   mM     97       5680(579)  4030(411)  2020(206)  2280(232)  2760(281)   1400(143)       ^l 

7-50     1'25     m     W     450     ISO     1'50   1397x4'85  1143x365   889x325     103       6060(618)  4500(439)  2150(219)  2420(247)  2940(300)   1480(151) 

'50     1'25     m     W     4'50     1'50     1'50   »7x5>40  li4-3x3-65   e8'9x3a     110       6680(681)  4750(484)  2370(242)  2670(272)  3250(331)   1600(163) 


Ji 


r 


\' 


540SP.15    m     VX     »30     6'50     4^50     1'7J     1'75   139'7x5'40  1143x450  88'9x3'25     119       6410(654)  4550(464)  2280(232)  2570(262)  3120(318)   1370(140)      '') 


GL 


H    I 


{Cuiimt) 
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TABU2  SWAGED P0U8MADI FROM ITIIL OF ULTIianTINniniSNQTH Ml  1^ 


DiiioNA-   Ovn- 

HON         AIL 

Lbnoth 
I 


(1) 


(2) 
(m) 


MOSP^S  900 

M0SP49  9«00 

340SP.30  9*00 

5408P.31  900 

540SP.32  900 

.HOSP.M  900 


Punt-  I<oad 
INO     Ap^ 

DiPTH     LUD 

noM 

Top  AT 

'    aDo- 

TANOB 

(3)      (4) 
(m)     (m) 

1-50  0-30 

150  0*30 

1'50  0-30 

I'SO  0'30 

140  0'30 

1*40  0*30 


OOTIDtDlAMiniANDTllIGENIII  APPROS      BuaUNO      CmPPUNO 

ofSionoNi  WuoHT      Load        Load 

OwuNO  Bottom  Middle   Top'  r— — — ^-— — — n  orPou 
i/      il,       A,       Ai      Bottom      Middle       Top 


KuoHT    LmoTBOpSionom 
Awvi  (  ^ 


WoumoLoAD 


Ooll4 
2 


Goll3 


LOADPOR  LOADPOR 
PlIMANINT  llMPOIAiy 
SiTNOT       DVUO- 

ExanDMo    noNOf 
13  mm     157-5  mm 


340SP.34  950  MM)  0*00 

3iosp.33  9-50  m  m 

)WSP.35  950  1'80  0-60 

mmi  950  1-80  0-60 

iWSP.38  9W  180  0-60 

5WSP.39  950  1-80  0'60 

340SP.40  1000  180  0-60 

540SP.41  1000  180  060 

540SP42  1000  180  0-60 

mmi  1000  1*80  o-eo 

540SP44  10-00  1-80  0-60 

540SP45  10-00  180  060 

540SP46  1000  1-80  0-60 

540SP.47  10*00  180  0-60 

540SP.4«  1000  180  0-60 

540SP.19  11-00  180  0*60 

540SP.50  11-00  1-80  0-60 

540SP.51  11-00  1-80  0-60 

540  SP^  11-00  1-80  0*60 

540SP.53  1100  1-80  0-60 

540  SP^  11-00  1'80  0-60 

540SP.55  11-00  1-80  0-60 


5)  (6)  (7)  (8)  (9)  (10)  (11)  (12) 

[m)  (m)  (m)  (in)  (mm)  (mm)  (mm)  (kg) 

7-50  5-00  2*00  2*00  lS9'7x4'50  114-3x8'65  88-9xS'25  113 

7-50  5-00  2-00  2-00  139-7x4-85  114-3x^50  88-9x3-25  125 

;-50  500  2-00  2-00  1397x5-40  114-3xf50  88'9x3-25  133 

7-50  500  2-00  2-00  165-1x^50  139-7x4-50  114-3x3-65  147 

7-50  5-00  2-00  2-00  165-1  x4-85  139-7x4-50  114-3x9-65  154 

7-50  ^00  2-00  2-00  165'lx5-40  139-7x4-50  llf3x3-65  164 

7-70  5*00  2-25  2'25  139-7x4-50  114-Sxf50  88-9x8-25  122 

7'70  5-00  2-25  2'25  139-7x4-85  114-8x4-50  88'9x3-25  129 

7-70  5-00  2-25  2-25  139-7x5-40  Il4-8xf50  88-9x3-25  137 

7-70  5-00  2'25  2-25  165-1  xf50  1397x4'50  114-3x3-65  153 

7-70  5-00  2-25  2-25  165-1x4-85  139-7x4-50  114-3x3-65  160 

770  5-00  2-25  2-25  165-1x5-40  139-7x4-50  114'3x3'65  170 


(13) 
N(k^ 


(18) 


m    m  i^w   ^w)    m    m 

4690(478)  3320(339)  1670(170)  1870(191)  2280(232)  745  (76) 

5010(511)  3560(363)  1780(181)  2000(204)  2430(248)  614  (83) 

5520(563)  3920(400)  1960(200)  2210(225)  2690(274)  88S  (90) 

6650(678)  4720(481)  2360(241)  2660(271)  3240(390)  1360(139) 

7120(726)  5050(515)  2530(258)  2840(290)  3460(353)  1430(146) 

7860(802)  5580(569)  2800(285)  3150(821)  8820(390)  1540(157) 

4760(485)  3370(344)  1690(172)  1900(194)  2310(236)  745  (76) 

5080(518)  8610(368)  1800(184)  2030(207)  2470(252)  785  (80)* 

5600(571)  3970(405)  1990(203)  2240(228)  2730(278)  834  (85) 

6740(687)  4790(488)  2390(244)  2700(275)  3280(334)  1300(133) 

7200(736)  5130(523)  2560(261)  2880(294)  3510(358)  1370(140) 

7970(813)  5660(577)  2830(289)  3190(325)  3870(395)  1480(151) 


8-20  5-20  2-40  2-40  139-7x4-50  114-3x4-50  88-9x^5  128       4440(453)  3160(822) 

8-20  5-20  2-40  2-40  139-7x4-85  114-8x4-50  88'9x3-25  135       4750(484)  3370(344) 

8-20  5-20  2-40  2-40  139'7x5-40  114'3x4-50  88-9x3-25  144      5230(533)  3710(378) 

820  520  2-40  2-40  165-1x4-50  139'7x4-50  114-3x3-65  160      6300(642)  4470(456) 

8-20  520  2-40  240  1651x4-85  139-7x4-50  114-3x3-65  168      6750(688)  4790(488) 

8-20  520  2-40  2-40  165-1x5-40  139-7x4-50  114-3x3-65  178       7450(760)  5300(540) 

8-20  5-20  2-40  2-40  193-7x4-85  165-1x4-50  139-7x4-50  208      9440(963)  6710(684) 

8-20  5-20  2-40  2-40  193-7x5-40  165-1x4-50  139-7x^50  221    10400(1057)  7350(750) 

8-20  5-20  2-40.  2-40  193-7x5-90  165-lx4'50  139'7x4-50  233    11800(1151)  8010(817) 

9-20  5-60  2-70  2-70  139-7x4-50  114-3x4-50  88-9x3-25  140 

9-20  5-60  2-70  2-70  l»-7x4-85  114-3x4-50  88'9x8'25  147 

9-20  5-60  2-70  2-70  lJ9'7x5-40  ll4'3x5-40  88-9x8'25  164 

9-20  5-60  2-70  2-70  165-1X4-50  lJ9-7)^4-50  114-3x3'65  175 

9-20  5-60  2-70  2-70  165-lxfe5  lS9-7x4-50  114'3xS'65  188 

9-20  5-60  2'70  2-70  165'lx5-40  189<7xf50  114'SxS-65  194 

9-20  5-60  2-70  2-70  193'7x4'89  16S'lx4'90  ll9-7x4-50  227 


1580(161)  1780(181)  2160(220) 

1690(172)  1900(194)  2300(235) 

1850(189) '2090(213)  2540(259) 

2240(228)  2520(257)  3060(312)  1060(108) 

2390(244)  2700'(275)  3280(334)  1120^4) 

2650(270)  2980(304)  3620(369)  1200(122) 

3350(342)  3780(385)  4590(468)  1850(189) 

3680(375)  4150(423)  5040(514)  1990(203) 

4010(409)  4510(460)  5480(559)  2110(215) 

3920(400)  2790(284)  1390(142)  1570(160)  1900(194)  412(42) 

4200(428)  2960(304)  4490(152)  1680(171)  2040(206)  431(44) 

4620(471)  3280(334)  1640(167)  1840(188)  2230(229)  480(49) 

5560(567)  3950(403)  1970(201)  2290(227)  2710(276)  726(74) 

5960(606)  4240(432)  2120(216)  2880(243)  280C(295)  765(76) 

6590(672)  4680(477)  2340(239)  2640(269)  2910(827)  814(83) 

8940(851)  5920(604)  2960(902)  8390(940)  4060(414)  1270(130) 
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11800(1199)  8340(851)  4180(426)  4710(480)  5720(583) 

660(169) 

540SP^7  1300  200  0-60  11-00  5-80  3-60  3-60  193-7x4-85  165-1x4-50  139-7x4-50  261 

540SP^  13-00  200  0-60  11-00  5-80  3-60  3-60  193-7x5-40  165-1x4-85  139-7x4-50  281 

540SP49  1300  2-00  0-60  11-00  5-80  3-60  3-60  193-7x5-90  165-1x5-40  139-7x4-50  302 

540SP.70'  1300  200  0-60  11-00  5-80  3-60  3-60  2191x4-85  193-7x4-85  165-1x4-50  312 


6690(703)  4890(499)  2450(250)  2760(281)  3350(342)  677(69) 

7570(772)  5370(548)  2690(274)  3030(309)  3680(375)  735(75) 

8250(841)  5850(597)  2930(299)  3300(336)  4010(409)  794(81) 

m(^)  6300(642)  3150(321)  3550(362)  4310(439)  1060(108) 


540SP.71    1300     2-00     0-60    11-00     5-80     3-60     3-60   219-1x5-60  193-7x4-85  165-1x4-50    333     10100(1031)  7180(732)  3590(366)  4040(412)  4910(501)    1160(118) 
540SP.72   1300     2-00     0-60    11-00     5-80     3-60     3-60  219-1x5-90  193-7x485  165-1x4-50    343    10600(1084)  7550(770)  3780(385)  4260(434)  5170(527)   1190(121) 


540$P.73  14-50  200  0-60  12-50  6-50  4-00  4-00  193-7x5-40  165-lxf85  139-7x4-50  312 

540SP.74  14-50  2-00  0-60.12-50  6-50  4-00  4-00  193-7x5-90  165-1x5-40  139-7x450  336 

540SP.75  14-50  2-00  0-60  12-00  6-50  400  4-00  219-1x5-60  193-7x4-85  165*1x4-50  370 

3[)$P.76  14-50  2-00  0-60  12-50  6-50  4-00  fOO  219-1x5-90  193-7x485  165-1x450  380 

5USP.77  1600  2-00  0-60  13-70  7-00  450  450  193-7x5-40  165-1x485  139-7x450  341 

540SP.78  16-00  2-00  0-60  13-70  7-00  450  450  193-7x5-90  1651x5-40  139-7x450  367 

5IJ$P.79  1503  2-0}  0-60  13-70  7-00  459  450  219-1x5-60  193-7x485  165-1x450  405 

5USP.33  1600  2-00  0-60  13-70  7-00  450  450  219-1x5-90  193-7x485  16Mx450  416 


6620(675)  4700(479)  2350(240)  2650(270)  3220(328) 

•7210(735)  5120(522)  2560(261)  2880(294)  3500(357) 

8840(901)  6280(640)  3140(320)  3530(360)  4300(438) 

9290(947)  6590(672)  3.300(336)  3720(379)  4510(460) 

6010(613)  4270(4W;  2140(218)  2400(245)  2920(298) 

6550(668)  4650(474)  2320(237)  2620(267)  3190(325) 

8030(819)  5700(581)  2850(291)  3200(328)  3900(398) 

8440(861)  5990(611)  3000(306)  3370(344)  4100(418) 
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Non  1- Bated  on  iMimptionithititeelweighi  7-85  i/ca*. 

Nor«2-BeforeraikiMiiclectionofpoleitiinec^  poiea,  the  case  may  be  depending  on 

the  relevant  clectnciiy  rubtoobttmtheworbglMdo^thepo^^  Vil|wofwortogloijdofthepolc>withitoorofiifcty2ond^^^^  and  itctor  2-5  on  breaking  load  are  both  given  in  Tablel  for 
mfimuton.  The  user  will  have  to  calcuUte  the  working  loidi  if  dlerentiactoti  of  lafeiy^ 
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Bureau  of  Indian  Standards 

BIS  is  a  statutory  institution  established  under  the  Bureau  of  Indian  Standards  Act,-  1986  to  promote 
harmonious  development  of  the  activities  of  stardardization,  marking  and  quality  certification  of  goods  and 
attending  to  connected  matters  in  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications.  No  part  of  these  publications  may  be  reproduced  in  any  form 
without  the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  uce,  in  the  course  of 
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Amendments  are  issued  to  standards  as  the  need  arises  on  the  basis  of  comments.  Standards  are  also  reviewed 
periodically;  a  standard  along  with  amendments  is  reaffirmed  when  such  review  indicates  that  no  changes  are 
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should  ascertain  that  they  are  in  possession  of  the  latest  amendments  or  edition  by  referring  to  the  lates;  iSSue 
of 'BIS  Handbook'  and  'Standards:  Monthly  Additions'. 
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